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. This document may, wholly or partially, be subject to change without 
notice. 

. All rights are reserved: No one is permitted to reproduce or duplicate, in 
any form, the whole or part of this document without Hitachi’s permission. 

. Hitachi will not be held responsible for any damage to the user that may 
result from accidents or any other reasons during operation of the user’s 
unit according to this document. 

. Circuitry and other examples described herein are meant merely to indi- 
cate the characteristics and performance of Hitachi’s semiconductor prod- 


ucts. Hitachi assumes no responsibility for any intellectual property claims 
or other problems that may result from applications based on the examples 
described herein. | 


. No license is granted by implication or otherwise under any patents or 
other rights of any third party or Hitachi, Ltd. 


. MEDICAL APPLICATIONS: Hitachi’s products are not authorized for 
use in MEDICAL APPLICATIONS without the written consent of the 
appropriate officer of Hitachi’s sales company. Such use includes, but is 
not limited to, use in life support systems. Buyers of Hitachi’s products are 
requested to notify the relevant Hitachi sales offices when planning to use 
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Access Cycle Package 
time (ns)  time(ns) ]©>_——————_ 
Total bit Type No Organization max min Pin No. P FP T R TT RR SP CP JP 


BiCMOS Fast Static RAMs 2-1 











TTL /O 2-4 
256 K-bit__ |HM6708SH/HM6709SH Series | 64Kx4(w/OE)| | | CECT | | | | | CT CT 
| HMe7oasH-io— i | CCt—“‘(RS tO CTC CCT CT of 2 
[| HM67ossH-12,— TCT te ef 2s 
| ___HMevogsH-to,— ssidEC“(<$$#$}NNN |__—s ft” ~[| to, J] eT | TT TT of 23 
|__HM67ogsH-12, TC tC 2 
[HM67832SH Series | KKB || ae el ee a ae 
ee ee es 2-14 
| _HMezes2sH-12, CT CC“ RT tT Ct 
1 M-bit HM674256UH Series | 2sekxa | | CT TT TT | TT TT 5 
a San | en! GD 2-25 
| HMe742s6uH-12— | te 2s 
IHM678127UH Series = “sss| Stakes | CCT CTC (CT TT TT 86 
| HMe7ai27uH-1i0,—— | CE tC Ct CE TT | CT CT Cf 286 
| HMe7et27UH-12,— | tt e236 
4M-bit _ |HM674100H Series | SMA | TCC? 
| HMé74iooHP-15 | | tT tT | TT of 27 
a Lt pan fo 2-47 
| HMe74iooHP-25 (se | | TT TT TT | TT 27 
| HMe74iooHTT-15 | | tT tT | fT TT 
| HMe74iooHTT-200—— $s CF | | fw | TT Tz 
| HMe74iooHTT-25 | tt a7 
Supply Power Package | 
voltage dissipation Pin 

Type No. _ Output No. G 
ECL I/O 2-56 
16K-bit_—— [HM101484H Series | KA TTC OT | TT 56 
| HMioi4e4Hr-4 | CE TH | TT CE | TT | TT 6 
P HMioidedHF-45 00 | te 256 
1M-bit [HM101514Series |S aseKA ||| Ci‘iIMF_C S| | | CT TT tt 
| HMtois14-13 || TT CT | | Cf] fe | 26 
Pp HMiois14-15°3 Tt de ees 
HHIM101510 Series os ceria sa hee ee el ated ONO ctl eM We cll se Neaahl we Or 
brie PAIMIOISNOR 16 5 2 2 ee a I Ne en Oe he Os lp 2 OF 
[HM101513Seres TCC CBA TT 23 
PC HM101513F-15 TT oe 2-73 
eS Set ft 2-80 
HM101515F-15 ete oe Se = ls ae eee td ies ea eo eee 
4M-bit _|HM101524Series | SIMA TT CST | TT | CT TT 288 
| HMiois24up-15 | CT lt CU ff 8 
| HMioisaaup-18 | Tt ff 8 
| HMioisaaTT-15— | TT Tf 2-88 
| HMioisaav-1a— | tT CC rate 2-88 
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Access Cycle Package 





time (ns) time(ns) ]©>-——_—_—___————_ 
Total bit “Type No Organization max min Pin No. P FP T R TT RR SP CP JP Page 





GMOSFastStaticRAMs 
5.0v Supply 3-1 
256K-bit |HM6207HSeries “(as | So 2eeKxT | ||| TT TT 82 
| HMe2o7H-25 | | lO aT Cw TT | TT 32 
| HMezo7H-35 Tt (ted CTT Cw | | CT TCT 322 
| HMe207H-45— | CT CT tT wT | | Tf 82 
| HM62zo7HL-25 es tT CT TT Cif CT | | | | Tf] 33 
| HMezo7HL-35 | (tT CT OT wT | | | | CT 82 
| HMe207HL-45 CT CT eT a TtC“(;tw:Cs CC | | | | ie] 3-2 
Fe a NG OO A OH RC) 
|___HMe20sH-25 es eT CT ST a eC wt | TT | 3-13 
| HMezosH-35 | Cd (tT OT Cw TT | TT | 3-13 
| HM6208sH-450 | CT COT | TT | | |] 3-13 
| HMezosHL-250 eT | OT aT Cw | TT Tf 3-13 
| HMe20sHL-35—— es tT (eT CTT CE TT | TT 8-13 
| HMezosHi-45— | CT eT  Tt—i(‘iw CT ET TT] 3-18 
IHM62832H Series ass] KKB OT || CECT: | S| CT | CT Ts 8-88 
| HM62e32H-25 | CT OT st eC CE | TT] 83-28 
| HMe2es2H-35— | CT CEC |i“ (ts wT TT | TT] 3-23 
| HMe2e32H-45 | CT CT | (te wT | | rT | 8-28 
| HM62832HL-250 | TT Tt Cw TT | | CT | 3-2 
| HMe2832HL-35 | TCT HT CT | | | TT | 3-283 
| HMezes2Hi-45— | CT eT TC ETT | | Tf | 3-28 
]HM62832UH Series || TC t—“<‘iL:CSidEC‘“E:CC“CSC“ESCS Css 286 
| HMezez2uH-15 | (itsdT TT CTT | | TT | 3-36 
| _HM62e32uH-200—— | | | lt CTt—“(tsisrfw CT | | | | CT | 3-36 
0 = (= DG OO <1) 
| __HMe2zaz2uHL-20,—“ | CCT t SCT tCt— ew Cwm UT TT dT TL | 3-36 
Trot [HME21100A Series ——SSCSC~dSC CSOC“‘idSC‘SCSTSC|’SY. |] | |) |) 
| HMe2it00a-200—— eC | Ct Tt Cw CT TT | | CT | 3-46 
| HMe2zitooa-25 | CT lO Tt eC CT TE TT TT | 8-46 
| HMe2zit00a-35 | CTH CT wT TT | CT CT | 846 
| HMe2tiooaL-20,—— (wes|t tT Ct tT eC |] | CTC | 8-46 
| HMeztiooar-25 | | aT eC CT | | | CT CT | 8-46 
| HM621100AL-35 | CUT CT HCTti“(‘;i”:sCrw ET TE TT | 8-46 
|HM624256A Series |S 2seKx4 | || CECT: Ts | | CT | 358 
| _HMe24256a-200—— et C| Ct Tt te Cw CT TT | | CT | 3-58 
| HMe242sea-250 | | OT Tt te fw CT TT | | CT | 3-58 
| HMezazsea-35 siCia| tT TT Cw TT | | | | | 8-58 
| _HMe2aasea-200—— wsss| || tT t;CiwC|T | | | | CC | 83-58 
HRA 8 $e 3-58 
| HMe2425eaL-35 | CT SCT 8 CTtC“(t;w”:C TT | | CT CTC | 83-58 
[HM628127H Series | 128KXB ||| || | | CT CT CT CT 867 
| HMezei27H-15 || eS OT Tt eT TC | | | CT 867 
| HMe28127H-17,—— || tt TCT TT TT Tt 8-67 
| HMe28127H-20,—— | | Ct tT eC | rT | Tf 8-67 
| HMezei27H-25 | | OT aT eC | TT | 867 
| HMezs127HL-15 TCT tS THOT CE ET | | CT 8-67 
[| HMezet27HL-17,— | Tt tm CT Tw 3-67 
| HMezsi27Hi-200—— w$esTti“(twssC*dTC (iT | eC TC | | CT | Cf 8-67 
| HMezet27HL-25 | CT OT aT CULT dE 67 
HM629127H Series a ay a ee ee ee ee ae 
S77 Ce eee GET ne eee fee ee ld a Ed 3-67 
| HMezgi27H-17,—— es eT CT tt CT TT Tf 367 
| _HMezgi27H-20,—— es—C‘idLtC“‘<‘LC(“(‘itT tf ts; | | | | | ff 8-67 
| HMe2gi27H-25 iT CT | aT eC CET rT | CT Cf 867 
| HMezgia7H-i5 | CT Tt 867 
| HMe2g127HL-17,—— | CT tt CE CT TT of 8-67 
| _HMezgi27H-20t—(téss|t (CT CT Tt eT CTT | | Cf 867 
HM629127HL-25 25 25 @ 3-67 
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Access Cycle Package 
time (ns) time (ns) 


Total bit : Organization max min Pin No. P FP T R Tr RR SP CP JP Page 
CMOS Fast Static RAMs (Coni’c. 





1 M-bit HsoreedttSeres ___{_ eatin ff Mbp a] 3-78 
| _HMe2teedH-17,— | CC] dt SCT Ct SC] Cti(“itrdTC CT CT CT = TC] 8 
| HMezte64H-200—“(ssCSTs sC“‘itsédT:C(‘<isatwS| Ct C|t(“(té*sTC CT CTC] «SCs | Cl] Cf 8 
| HMeztee4H-25 | CT CT | te; CTC] CT CT sft | Cf] Cf ve 
| HMe2tee4HL-17—— | ST dt SC] Ct CT CCT CT CT | CT Cf] 8-7 
| __HMeztee4Hi-20,0——C S| CT tC] Ct C|tti“(<twCdT Cd] CT Cd] Cf] | Cf] Ce 
[_HMe2te64HL-25 TCT CT CC|tC“‘CCCSLS*CTC«OCLSC«CLCdC|, «SCT Cl] SC 3-78 
[HM621864H Series ==“ (ss | Saki S| | CT CT TCT | rT CT CT CT Cd 88 
| HMeztee4H-17,—— | S| tT tt CT Ctti(“‘itsdTCdTsCdTsCsdTs «st Tf] 8-8 
| HMe2tse4H-200—“(its:‘X|;’”;é‘CS;<S;WSC|TC O20 C|)~ 62 CU|C™Ct—“‘i‘i;CT«=CdT«CSdT«CidT | SCT sf] 8-78 
| _HMezteedH-25 | tT CT CT CT CT CT Cw TC] 8 
| HMe2tee4HL-17,—— | CT tC] Ct CT CC tt(“‘itsdT CT CT CT =f | Cf] Cf 8-78 
| __HMe2ise4Hl-200—“(te| (CT CC] SCC Tt ed] | CT | Cf | Cf] 8-8 

HM621864HL-25 25 25 @ & 3-78 
3.3v Suppl 3-90 

256 K-bit HOES, ag Et et ae EE | meee oe 3-90 
| _HMe2wes2-200——“(its:‘L';‘CSé<W CTS O20 COT: St | rc Cm| LTC hd| | | | dT CT Cf] 8-90 
| HMe2was2-265 CT C‘LlC‘(i‘S(C (ST is Tt CTT | TT LT | CT | 3-90 

1M-bit___ |HM62wWs127HSeries =—s—(“<“(s| Stzekxs | | | ST | CT CT CT | | TT 83-91 
| HMe2wet27H-25 (| | CT CT CT CT CT | | | «dT Cf] Cf 3-91 
| HMe2wet27H-30——“(i;ssCd|:Sti“‘(t;:SSCT SSC] SC C|t“‘CzsT CT «SdT«dT| «COT; dT «dT hC[ Ot [3:91 
Sa A 
| HMe2wet27H-45 (| tT CT CT“ te CT CT CT | CT CT dT CT] 3-91 
-——himeawereriiegs ta ff tt 8 3-91 
| HMe2wet27Hi-30—— | —i‘idT|:C (Gs Cs] S80 ee ee ee 
| ss HMe2weta7Hi-35 | tT CT CTC TET CT CT | Cf] 8-91 
| HMe2wat27HL-45 | iT CT C|tC“‘ti‘i;STCT CT | | | Cf CO 83-91 
|HM62W9127H Series —=s—s“<#sCé(|# Ss tzakxa | =| SC tti‘d;SC(i SCT S| CT S| CT | | CT CTC 91 
——limpewoierigs fag Fs dt) tt 8 3-91 

HM62W9127H-30 Rs I< OG cs) 
| HMe2wet27H-35 | “(iT CT CCT tC CTC CT CT CT CT | Cf] 8-901 
| HMe2wot27H-a5 | CT | TCT TT ET TT |] 83-91 
| HMe2woi27HL-25 | t—“(tiédt Tl CU TT dT CT | Cf] 89 
| HMe2wot27Hi-30—— (tés|tC“‘iRTS OO CT SCC | tc CULT | UT LT | | | lf] 8 
| HMe2wet27Hi-35 |i“ iT CT C|tC(“‘(‘SsT CST CT | | CT CT Cf 3-91 
| HMe2wo127H-45 CT C“‘“ESC‘éS“ §B |, ts S| tC | | TT dT To 3-91 
HM62W1664H Series = (“<ss| S4Kxts | | CT TT | | CT TT CT 8-102 
| HMe2wieedh-25 | TTT eT | CT | Cf | Cf] 8-102 
| HMe2wieesH-30— sss] SC] SSC] S| Ct (CT | CLT | Cf] | Cf] 8-102 
| HMe2wieesH-35 || 8 || | | feo] | hfe] | 3-102 
| HMe2wi6e4H-45 | CT TC ooo $f 3-102 
| _HMe2wiesaHi-25 | t—“‘Esti CT ls CTC TT Tf Tl [8-102 
| HMe2wiee4Hi-3oo—Ci]: —C(i| S| S| | | | | Cf | Cf 8-102 
| HMe2wieeHi-35— | || |tC“(tsws*‘C*sTCST*sCi‘dL;C‘C‘dE;#CdT Ts sf @ ff 3-402 
| HMe2wieesHi-45— | CT CT CTtC“‘i‘a;STs CT «CT Cf TC 3-102 
i ee ee 3-102 
| HMeawisesu-25 (| | CT | eC CT CT | fw | Cf 8-102 
| HMe2wigedh-30—— iss] CT SSC] S| tt eT dT CT | Cf | Cf] 8-102 
| HMe2wisedh-35 | t“‘i‘d;C (CT CTC CT dE CT | Cf | Cf 8-102 
| HMeawigegh-45 || CTC] CT CT | Cf | fl 8-102 
p Hmewriassth28 | fe) fe 3-102 
| HMe2wies4Hi-30—C || S| SC” | | | | fe | lf] | 3-102 
| HMeowise4Hi-35 | | CT |i“ CCT CT | Cf | Cf 8-102 

HM62W1864HL-45 45 45 | @ e 3-102 
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Quick Reference Guide 


Access Cycle Package 





time (ns) time(ns)_ =©§————— 
Total bit Type No Organization max min Pin No. P FP T R TT RR SP CP JP 











Application Specific Static RAMs 4-1 
1 M-bit [HM67A4257 Series ss “<sas| So eKx4 || | CT | CT | | | CT TT 
| HMe7ag2s7uP-toC| | tC] tT CT | | TT To 3 

| HMezagzs7uP-12,— | Ci] SS tT rc Cd | TT | | cf Tol 43 
[HM62A9128/8128 Series sss | —128Kx8/9 | | | CTC] | | | CT | TT 

| HMezagi28-17,— | | Ct TC ET Tf 9 

| HMe2agi28-200— | CT tT tT CT TT TT TT To 9 

| HMezasi2e-17—— | CT lc tT EE TT Tf 9 

[| _HMezasi28-200———— | t—“—tisdEC (tO SOT ot mC TT tT ET fo] 4-9 

4 M-bit [HM67A4101 Series | SS iMx4 |] CTT | | | | 4-19 
| HMe7agto1-15 | TC tT CT CE CT fe Tt at 

| HMez7Agioi-18 — | CUT CT tt Ttc(“(it CTT fo ET Cf 4-110 
HM67A8/9512 Series s12KKeO [oN ee ee fe eh Tl aeor 
SS 4-21 

| 2 | ta ft CT TT 

| HMe7ass12-15 | | CT tT CT TT TT wf et 

| HMezagsi2-1o | CT tC tT tt td CT tT dT | TT 2 

| HMezagsi2-12— | Tt tT TT TT Tf 
HM67A9512-15 aay ee ee eee ee ee ee ee 

Medium Speed, Byte Wide Static RAMs 5-1 
5.0v Suppl 5-1 

64K-bit |HM6264ASeries == “sas s| SS KXBCO| | CT CSCS | | | | | CT 8 
| HMeze4A-to,——“(itsidtsi“(essC“(tssTC tC] itc—s|CS ‘sé; | | | cf | C53 

| HMeze4a-12—— es TCT tt | ttss| fl | | | cf CO 5s 

| HMezeaa-i5 | | tO CT tc CT CS t(“(t;sCfw i | CT CT fw CO 583 

| HMeze4ac-to,——s—“‘“#:C*SL:CO*‘#Y’CNNCL;C COtOOT | SC t00—s|—~S ti (Cfo | | | cf | Cf 53 
—timegeiale te ea ete | el 5-3 

| HMe2ze4AL-15 | 515 eje; | | | je! | [5s 

| HMeze4al-ton ss | CCS t—Cs| ss toc'—sJ|x|__ S—(tsCif i | Ud] hd] cfm | 85s 

| HMeze4ac-ta | CT tts] tt—s| St (ts fw TCT CT fe | 53 

[| _HMezezac-15L_—<§< ld] rtt—(tw—CdTCtO CT tc CTCt—“‘;eisfo] | | | fom] hd] [58 

256 K-bit |HM62256Series = “(as || SK ||| CT | | | | | 518 
| HMe22se-8 Tt CT CT CT (eC TT TT TT 518 
—tiegesente eto feet fd 5-13 

[| HMez2se-12—“ ~SCTti“(‘it‘“‘é‘il;SC OC4ozO:; C[) tQ_0— «| Sti (Cif ol] | dT hc| ht TCT 51 

| HMezase-15 | CT tC tc] ti“ (te iw TT TT 83 

| HMezzse--8 tt TCT CT Cw TT | | Tt 

| HMezase_-1o0——“‘(‘C;##S*sLSCOOUUUFCUT ~SCt0—=SJ|_ ss t0,—s|—C ti (ts; Cf | | | | | | 53 

| HMezaseL-12,—— | CT tts| ttn,—s| tt fw TT | TT 5 
tiene 8 I |S ee Ft 5-13 

| HMezaseL-tosL_— || tC‘ itoCs| toon,—Cs| Ct wt | | | TTT 5-18 

| HMezaseL-12su— || tC] tz || fw fT | | TT 5 

| HMe2256L-15SL._ | CdS tO CT 150 S| rt Cf | | | | dT Tf 5-1 
IHM62256A Series | TCC De | | ET | TT 5-27 

| HMezasear-8 i | | CT CTti“(te:Cifw i TCT | Cf 5-27 
—tteeasef 9 te et Pe 5-27 
HM62256A-12 ee ee en 

| HMe2z25ea-15 | CT tO COT tC] Cw | CT CT Cf CO 5-27 

| HMezaseal-8 | CT | C|ti“‘(‘C™‘C*@ @l@OlOl | fol | CI 5-27 

| _HMe2256AL-10— | | tsCédT(C sc t0—sJ|—C i sl lolol, | lle hl | 5-27 

| _HMeza5eaL-12,— | | S| 20s] St (tw Cf lolol | cleo | | 5-27 

| _HMezaseAL-15 | tT OCT COC] ti“ ssl lolol | vf | | 5-27 

| HMe22seAL-8SL | TCT CTt—“(e Cl lolol | cfm | 5-27 

| HMez25eaL-tosL_——— SCd| SC ™™t*~é“‘“‘tiéwY~SSCédtSCdT~SCtsC*dS=C(‘<‘(é(™™! Cl@l lolol | hol | | 5-27 

| HMeza5eaL-12sL | | S| tt; St Cl lol, | lll hl CL 5-27 
HM62256AL-15SL 150 150 e|e\e\e ® 5-27 
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Quick Reference Guide 





Access Cycle Package 






time (ns) time(ns) }©>_——————_- 
Total bit Type No Organization max min Pin No. P FP T R TT RR SP CP JP 





Medium Speed, Byte Wide Static RAMs (Cont’d.) 
1M-bit _ |HM628128Series | Sze ||| TTT TT | Tf 5-89 
| _HMe28i28-7—— || CT CCT CCT (te Cf lolol, | hf hf hC[ CI 5-39 
| HMe2si28-8 = es eT CT COT CT aetC“(isfw lolol, | hf hf h[ | 5-39 
| _HMe28128-10— | Cs] t00s—CsGTs sstc0—s[|—C sc is; lolol, | [| 6| h[ dC[ 5-39 
| HMezei28-12—— es te |i te—Cs| 0st Cf lolol, [| | [ [ | 539 
po MCRL ff te efele! ff tt 5-39 
| HMe2si28L-8 rt esi]| CT CT CT Cf lolol | [| hc[ldh[ Cl 839 
| _HMezeize_-1o0— si“ | CCCiT t—CisT( ss t0—Se{@_—— <s s flololol | | [ [ | S39 
| HMe2si2eL-120— ||| 20s | tT ff lolol, | vf hf hc UC 5-39 
- RMeeaa TA } —— e eee t 5-39 
| 8 | 8s C||ti“(tssis ft ofolol | | hcT Uh Cf 539 
| HMe2si2a_-1osu— | CE tosC|s Sts | ts; ff lolol, | | [ [ ‘| $39 
| HMe2ei2eL-i2sn || 20s ts | ff lolol; | hf hf hd | 5-39 
| HMe28i2eL-7zL “st tT CCT CCT CT | ft | CT CT CT 589 
| HMezsize--ee— eT Cd tT CT fw | CUT CT CT 8-89 
| HMe2si2eL-i0n— ss | | tC: stoc'—s {|S ;CT | hf | hTl ht CT [| 5-39 
| HMezsizeL-i2n | tT tt] tt fT rt clr] tcf | hf vf hC[ CT 5-89 
[HM628128A Series (a | CC 8 TT 555 
| HMezsi2ear-5 || CT CT Cw TT | CT CT CT] 5-55 
| HMezei2eac-7—— || CT CT fw Tt | TT TL] 5-55 
| _HMezsizeal-8 tt te Tt (i CT OT tif ET | CT CT TT 5-55 
| HMezei2zeaL-to— (tT | tC: sstt0'—s«|_— <e— (ts; fw, Ch] Cd| | CT h[ CT | 5-55 
| HMezei2zeaL-SL es | | COT COT Cf fll | CT CTCL | 5-55 
| HMezeizear-7L— as | CT CCT Cf Cll | CT CT CT 555 
| HMezsi2eac-8u | CT Cf Cf, Tl cf CT Cf 5 
___HM628128AL-10L | Cd too | too | fw fll Tl ct CT Cf 555 
HM628128AL-5SL | CT lc TCffofofo, | [| | | | 5-55 
| HMe28i28AL-7SL | OCT CCT te Cf lolol | cT cf CT Cf 855 
| HMe2zei2eal-asL— || CT SCT aes“ te Cf lolol | vf cf hc UC dh 55 
| __HMe2ei28AL-i0sL__—— | SC StS | tts|| Cl ofoio’ | [| {| {| {5-55 
[HM629128 Series | KX | TCT TET | | | CT CT 66 
| HMe2gi28-7—— ss | CCT CC te Cf iol | CUT cf Ct CT 5-66 
HM629128-8 es ee  ; =) 
HM629128-10 | | tos | toss | fw lol | cf cf hf Cd 5-66 
HM629128-7L es e+ eee ee SV Gs GD = 
| HMezgize-se— ei (t|ti“(itesr CT CT ef fol | vT ht CT CTC S66 
| HMezgize-100—— | Ctt—“itisT:C itos—COsT:— CS t00'—s{_— i <s—(ts ff olol | fl hc| hf Ch CY 5-66 
| HMe2gi28-7sL— es | t—“‘é‘iESCO CUT SCC] CS ti“(te Cf iol | hf hcTl CT CC 8-66 
Meee. | 4. Ce es Se ee = 
100 1oo |  ~=—lf@fefje| | | {| {| { | 566 
4M-bit [HM628512Series ss] Stak || CT | | CT | | CE TT 5-78 
| 55 | CT Cf | UT UT CT TT 5-78 
HM628512-7 7o |S i(asirfwit | | UT rT CT 5-78 
hese} -4— ee Ks) 2) 
| HMe285i12-10— | CE tC t—sJ||_ sc sft | | CT [Th | CT 5-78 
| HMezesi2zi-5 tt CT CT COT CT Cf | cfolol] [| hC[ Cs 5-78 
| HMezesiai-7—— || CT CT te Cf | flo | ht CL 578 
| HMezesiai-8 tt TCE CT eC} | cll hf] lh Cf 5-78 
| HMezesi2i-io— ss || tf Se t00—s|| Se ts; | clio | CTC 5-78 
| HMezasia-sse es | te TCT CT Cw] | flo | hf CL 578 
| HMezasiai-7su es | ttCisEC CT Oi“ (te Cf | Cll | CC 5-78 
| HMezesiat-sse |i CTT Cf] | fol | lt COC 5-78 
HM628512L-10SL too | 10 | §©=©j@i@| | jeje; | | [57 
HITACHI 


1-6 Hitachi America, Ltd. ¢ Hitachi Plaza * 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300 





Quick Reference Guide 


Access Cycle Package 





time (ns) __ time (ns) 





Total bit Type No Organization _max min Pin No. P FP T R TT RR SP_CP JP _ Page 





Medium Speed, Byte Wide Static RAMs (Cont’d,) 
3.0v & 3.3v Suppl) 








5-89 


256 K-bit_ _[HM62W256 Series | RKB | | Ct TCT | CT CT CT CT TT 589 
| HMe2waseL-7— | | | | CT tw] fT | | CTC 5-89 
| HMe2wasec-8 | || | CT cf wl | dT | | | 5-89 
| HMe2wa2seL-7SL_— | | | Ct CT tty | UT CT | | 589 
|_HMe2waset-ssk_ | lot TT 5-89 
[HM62W8128Series |S t28KxB || | TT | | CT CT CT 8-100 
| _HMe2wsize.-10 | | tooss| Ss tocon,s||_ St (sft lo] | | | vf | | 8-100 
| HMe2wsi2eL-12,— | | 20 | 20s s | SC fw lol | | | | | 8-100 
— IMR TO pI Le et 5-100 
| HMe2weizeL-i2. | | lt] ts | SS wt lol! | | | | | 5-100 
| HMe2wsize.-tosL_ | | tocos—s|  tocn,-—s |_ SC sft lol | | | ht | | 5-100 
| HMe2wei2zeL-12se TT 20 | fol] TT 5-100 

1M-bit__ |HM62vei28Seres | | tt 
| HMeavei2e.-1200 | | tt | 0] SS wt fo] | | | TT tt 
| HMeaveize-i5 | | tT to | ft lo] | | | UT Tt 
| HMeaveizeL-t2ze | | 20 || 20s | St Cf @l@je] | | | 5414 
| HMeaveize.-isk | | tO] ts || SC ff l@oio] | tt | [Sti 
| HMeaveize.-i2s. | | t20—s| toss | SC ff l@je; | | tl | én 
| HMeavei2eL-1sSL_— Tt tO tO Cl loio, Tt 511 
THMeawo128 Series ——=si«d|=SCtaK S|=SSC]SSC~‘“RSC“‘SCYL Tis CiTS«dY|~+i|~+i|~(iY~(+iI~éC «Sa 
| __HMe2wgize_-io | | tcosCs| tons |_ St | tll | | |] | 8-122 
| HMe2wgize-i2 0 || tt s| to | | ff] | | | CT || 8122 
| HMe2woize_-toh | | toss toc, ||_—s= (< | tlw) | | TT 8122 
| HMe2wgiae-i2t | | ttf tos || | tt TT | TC 8122 
| HMe2wei2e--tosk | |S too—sCs| tons |_ CS | fil | | | | | 8-122 
| HMe2weizaL-i2sL_ | 20S 0 oto 5122 
[HM62v9128Series | | CE 5-12 
| HMeavoizeL-i5 | | tS | toss | | ft] fT | | TT 812 
| HMezveizeL-isk — | CTT toss |} SC | ctf] | TT | | 5-12 

HM62V9128L-15SL 150 150 e\|e 5-132 

Pseudo Static RAMs 6-1 
5.0v Suppl 6-1 

256 K-bit 32Kx8 ee DS (eee He 
aS CT 
| HMes25eB-12,— || ttf ts | Ct fw] TT | | | | 
| HMes25eB-15 | |S | | fw TT | fT | | 
— tiupeeee eo | tt | | 6-3 
| HMes25eBL-to,—— | | tC|_ to, || SC fi | | | | | TC 
| HMes25eBL-12,— | | tt] ts | ff} | | | | | | 
- timesaseBbt8 18st ete) | tt 6-3 
| HMes256BL-2000 | 200 S| 810 | | tT 6-3 

iM-bit_ |HM658128ASeries | t28KS | | | | | | | TT TT 5 
| HMessizeap-8 | | | t80—s| St sf lolo] | fl | | | 645 
| HMessi28aD-i0,—— | |S tsCs| Stoo || SC (ssf lolol | | | | | 45 
-- Hilissetgsie-t2 __.____._|, _120_j_ia_|__je.ele ei | | 4 6-15 
| HMessizear-8 || | 8ST Cf foie] | tT | ht UC 645 
| HMessi2eaL-io (| | toosCs|C tons || SC fil loro! | | | lf 645 
-—tispetaen 2 te ete et 6-15 
| HMessi2zeaL-ek | | Tt | CS fw lolol, | | | | 615 
| HMesei28AL-toL_ = | | toss] Stn S| SC fl lolol, | | | ht 65 

HM658128AL-12L 120 190 @| e\e\e 6-15 
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Access Cycle Package 






time (ns) time(ns) 1 ——————————_- 
Total bit Type No Organization max min Pin No. P FP T R TT RR SP CP JP 





Pseudo Static RAMs (Conit’d.) 
5.0v Supply (Cont’d.) | 

4M-bit _ |[HM658512Series — (“‘aks| STK | CT CT | CT CT CT | CT CT CC 28 
| _HMesesizi-8 = esit|ti“‘zE OO CT 1380S] Si (ts Cl | Cll] TT CT Cf 628 
| HMesasi2i-85 | tT CT S| CO | fmol | UT Cf 68 
| HMesssiai-1o 0 | “(tT tT tC | SC | | flo] | | 6-28 
| _HMesasi2i-120 0 wT (“(twt:=CsT:C Ct] ts] SC | lolol | ht | 628 
| HMesesiai-ev (| tt CT C8 80S | | | folio] | h[ Cf 68 

HM658512L-85V Pp tt—“‘iLS OS UT tS Tt tC tt foto fT | 6-28 
HM658512L-10V — —  S Te 6-28 

| HMesesi2i-i2v0— | t—“‘(RSSCtQDN ST S190 | SC Cf] | cf@leol] | hl | 6-28 
Seo en See 6-28 
| too | i160 | °° j@{@| | jeje; | | {62 
| _HMesesi2D-12,—— a se | ti ttt t—ss| St tf | Cf lol {| | Cf 6-28 
3.0v & 3.3v Suppl 6-40 

4M-bit__|HMe5ve512Series = “as | | CE CT TT 6-40 
| _HMesvasi2-i20 0 | ti“ Cd Ct | t—Cs{| SC Cfo | UT | CT 6-40 
| HMesvesi2-15 | t—“(‘;tié*dTC Cts S| t_—s|| Cf fy | | Tf 640 
| HMesvasi2i-i200—— eT CT Cts tg0—s | St sf Cfo TT TC 6-40 
[| HMesvasi2i-i5 | tC“‘aR]CSCOAOO | «6230 | ~~ CCC] Clio] | | vt UTC 6-40 
| HMesvasiail-iav | tC“ CT Ctzt—Cs|t90—s|| SC fly | | | | 6-40 
[| HMesvesiai-iav | CT OT 1380S | CC fol TT CT 6-40 
[HMe65wa512 Series = ss | | CCC 81 
| HMeswesi2p-12,—— | C“‘iT:CsCitQOCTtt0—s | St (i; CT Cf fll | UT UT Cf os 
| _HMeswasi2p-i5 | tC tis; tC] 5 | tt CT Cf folio] | ct TC 
| HMeswestai-120 || tt] tt || CT tw fol | UT tC 5 
| ___HMeswasi2i-i5 — | Ct“(ti‘édLCCtSCsdLCit50—s | Cc i; Ct flo] | | | et 
| HMeswastat-rav0 | CTC ttCs| ttn s| | wt fol | vt LTC 65 
| HMeswasiait-isv— | tt“ tis tcCST ts | St tC CT il | | CT 65 
a ar i Se Bd et ep acca ee hall et weal 
sag he Sea re Dea as Tae A sg eee ees alg le ttl ee 


Access Cycle Package 
time (ns) __ time (ns) 
Organization max min Pin No. 


HM66205L Series 
HM66205L-85 
HM66205L-10 
HM66205L-12 
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Package Information ——— 


Chip Carrier Unit: mm 
¢ CG-28B 


15.35 Max 





6.35 + 0.2 


11.43 + 0.2 





Flat Package (J-bend Leads) 
¢ CP-24D 


15.63 







16.00 Max 








1 12 

0.74 ©o 

N 

© 
+ Cc 
1.3 Max S S 
rp) rp) 
© 
© 

0.43 + 0.10 | 
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Package Information 


Flat Package (J-bend Leads) 
¢ CP-28D 


Unit: mm 


18.17 


i 18.54 Max 


i 
11 =a 


3.50 + 0.26 


9.40 + 0.25 


¢ CP-28DN 


18.17 


18.54 Max 
28 15 


3.50 + 0.26 
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Package Information 


Flat Package (J-bend Leads) Unit: mm 
« CP-32D : 


21.08 Max 


10.16 40.13 
11.18 + 0.13 


Ce) 
phe 
oO 
+1 
° 
pe 
rs) 


¢ CP-32DB 


21.08 Max 
17 


10.16 + 0.13 
11.18 £0.13 


3.50 + 0.26 
2.85 + 0.12 


9.40 + 0.25 
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Package Information 


Flat Package (J -bend Leads) 





° CP-44D 


28.90 Max 





SE Nod 


9.40 + 0.25 





10.16 + 0.13 
11.18 + 0.13 


0.63 Min 
2.65 + 0.12 


ee) 


/ AS 
9.40 + 0.25 


| HITACHI 
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Unit: mm 


Package Information 


Flat Package (J-bend Leads) Unit: mm 
20.07 + 0.12 


20.07 + 0.12 


4.40 + 0.20 
2.55 + 0.15 


18.04 + 0.50 


25.15 +0.12 


25.15 + 0.12 


4.40 + 0.20 


23.12 + 0.50 
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Package Information 


Applicable ICs 
CG-28B HM100500CG Series 
CP-24D HM6289JP Series, HM6289LJUP Series, HM6789HAJP Series, HM6288JP Series, 


CP-28D 


CP-28DN 


CP-32D 


CP-32DB 


CP-36D 


CP-44D 


CP-52 


CP-68 


1-14 


_ HM6288LJP Series, HM6287HUP Series, HM6287HLUP Series, HM6208HUJP Series, 


HM6208HLJP Series, HM6708SHUJP Series, HM6708AJP Series, HM6207HUP Series, 
HM6207HLJP Series, HM6707AJP Series, HM101490JUP Series, HM6787HAJP Series 


HM624256AUP Series, HM624256ALJUP Series, HM621100AJUP Series, HM621100ALUJP Series 
HM62832HUP Series, HM62832HLJP Series, HM62832UHUP Series, 

HM62832UHLUJP Series, HM67832SHUP Series, HM6709AJP Series, HM6209SHUP Series, 
HM100494JP Series, HM101494JP Series, HM6709SHJP Series, HM10494JP Series, 
HM101514JP Series 


HM624257AJP Series, HM624257ALJP Series, HM100504JP Series, HM101504JP Series, 
HM62A9128JP Series, HM62A8128JP Series 


HM628127HJP Series, HM628127HLJP Series, HM62W8127HUJP Series, 
HM62W8127HLJP Series, HM678127UHUJ Series, HM674256UHU Series, 
HM671400LJP Series, HM674100LJUP Series, HM671400JP Series, HM674100JP Series 


HM629127HJP Series, HM629127HLJP Series, HM62W9127HUJP Series, 
HM62W9127HLJP Series, HM67A4101JP Series 


HM621664HJP Series, HM621664HLJP Series, HM621864HJP Series, 
HM621864HLJP Series, HM62W1664HJP Series, HM62W1664HLJP Series, 
HM62W1864HJP Series, HM62W1864HLJP Series 

HM62B168CP Series, HM62B188CP Series, HM62A2016CP Series 


HM62A2017CP Series 


HITACHI 


Hitachi America, Ltd. « Hitachi Plaza * 2000 Sierra Point Pkwy. « Brisbane, CA 94005-1819 © (415) 589-8300 


Package Information 


CERDIP | 
Unit: mm 


¢ DG-22N 


x 
© 
= 
ee) 
o 
Ye) 
= 
= 
ro) 
a 
A 


¢ DG-24V 


29.75 *o82 
2 


a 


4 13 | 
N 
fap) 
a 
{ 12 
1.54 1.01 


2.54 + 0.25 0.48 + 0.10 
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Package Information 
CERDIP Unit: mm 


2.80 Min | 5.30 Max 





Dual-in-line Plastic 
« DP-20N 


quUuuUyeuueuud 
lose | L13 


1.27 Max 


fie 4 
= i \ 
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Package Information 


Dual-in-line Plastic Unit: mm 


¢ DP-22N 


¢ DP-22NB 


27.08 
27.90 Max 


2.54 Min | 5.08 Max 
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Package Information 


Dual-in-line Plastic 
« DP-24NC 





35.6 
36.5 Max 
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Unit: mm 








Package Information 


Dual-in-line Plastic Unit: mm 


35.56 Max 


Stet ae eae es Siete ee, pet ete See Sec eg 
{0.89 [13 


1.27 Max 


¢ DP-28N 


37.32 Max 


+0.11 ° 
0.25 — 0.05 | 
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Package Information 


Dual-in-line Plastic | Unit: mm. 
« DP-28NA 


36.0 
37.32 Max 


41.9 
42.5 Max 
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Package Information 


Dual-in-line Plastic Unit: mm 


14.6 Max 


15.24 
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Package Information 


1-22 


Applicable ICs 

DG-22N HM10490 Series, HM101490 Series 

DG-24V HM10500 Series, HM100500 Series, HM101500 Series 

DG-28N HM10494 Series, HM101494 Series 

DP-20N HM6268P Series, HM6268LP Series, HM6267P Series, HM6267LP Series 

DP-22N HM6287P Series, HM6287LP Series 

DP-22NB HM6288P Series, HM6288LP Series, HM6287HP Series, HM6287HLP Series, 
HM6787HAP Series, HM6788HAP Series 

DP-24NC HM6716P Series, HM6719P Series, HM6789HAP Series, HM6208HP Series, 
HM6208HLP Series, HM6708AP Series, HM6207HP Series, HM6207HLP Series, 
HM6707AP Series 

DP-28 HM6264AP Series, HM6264ALP Series, HM6264ALP-L Series, HM62256P Series, 

. HM62256LP Series, HM62256LP-SL Series, HM62256AP Series, HM62256ALP Series, 
HM62256ALP-SL Series, HM65256BP Series, HM65256BLP Series 

DP-28C HM624256P Series, HM624256LP Series, HM624256AP Series, HM624256ALP Series, 
HM621100AP Series, HM621100ALP Series 

DP-28N HM6264ASP Series, HM6264ALSP Series, HM6264ALSP-L Series, HM65256BSP Series, 
HM65256BLSP Series 

DP-28NA HM62256ASP Series, HM62256ALSP Series, HM62256ALSP-SL Series, HM62832HP Series, 
HM62832HLP Series, HM62832UHP Series, HM62832UHLP Series 

DP-32 HM628128P Series, HM628128LP Series, HM628128LP-SL Series, HM628512P Series, 
HM628512LP Series, HM628512LP-SL Series, HM658128ADP Series, HM658128ALP Series, 
HM658128ALP-L Series, HM658512DP Series, HM658512LP Series, HM658512LP-V Series, 
HM628128ALP Series, HM628128ALP-L Series, HM628128ALP-SL Series, HM629128LP © 
Series, HM629128LP-L Series, HM629128LP-SL Series, HM62V8128LP Series, 
HM62V8128LP-L Series, HM62V8128LP-SL Series 

DP-40 HN62412P, HN62422P, HN62444P, HN62444BP, HN62442BP, HN62414P, HN62434P, 
HN62444BNP 

DP-42 HN62428P, HN62418P, HN624116P, HN62W428P, HN62W4116P, HN62438P, HN62438NP, 
HN624316P, HN624316NP 
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Package Information 


Flat Package Unit: mm 


- FG-24D 
9.17 + 0.23 


24.74 Max 


2.29 Max 


17.8 Max 


27.94 Min 


| 14 


0.43 + 0.06 





0.95 + 0.19 
0.13 + 0.05 
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Package Information 
Flat Package Unit: mm 
- FG-28DA 





12.90°*0°8 
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24.74 Max 
13.60 *555 


tt 


0.762 + 0.025 | | | 0.23 + 0.04 


° FG-28DB 


+0.33 
0.31 


6.605 + 0.255 
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Package Information 


Unit: mm 


Flat Package 


* FG-32D 16.59 Max 
16.13 Min 


2.413 + 0.20 


11.10 Max 
10.80 Min 


& 
= 
9) 
ir 
re) 
nl 


0.15 + 0.05 | 0.23 + 0.04 
0.762 + 0.05 


- FP-28D 


18.75 Max 


11.840.3 
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Package Information 
Flat Package | | Uiniemn 
e FP-28DA 


11.8+0.3 


+ FP-32D 


20.45 
20.95 Max | 


0.40 * 2.19 
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Package Information 


Applicable ICs 
FG-24D HM100500F Series, HM101500F Series 
FG-28D HM101494F Series, HM101484F Series 


FG-28DA HM100504F Series, HM101504F Series 
FG-28DB HM101510F Series 


FG-32D HM101514F Series, HM101513F Series, HM101515F Series 





FP-28D HM6264AFP Series, HM6264ALFP Series, HM6264ALFP-L Series 


FP-28DA HM6264AFP Series, HM 6264ALFP Series, HM6264ALFP-L Series, HM62256FP Series, 
HM62256LFP Series, HM62256LFP-SL Series, HM62256AFP Series, HM62256ALFP Series, 
HM62256ALFP-SL Series, HM65256BFP Series, HM65256BLFP Series 


FP-32D HM628128FP Series, HM628128LFP Series, HM628128LFP-SL Series, 
HM628512FP Series, HM628512LFP Series, HM628512LFP-SL Series, 
HM658128ADFP Series, HM658128ALFP Series, HM658128ALFP-L Series, 
HM658512DFP Series, HM658512LFP Series, HM658512LFP-V Series, 
HM628128ALFP Series, HM628128ALFP-L Series, HM628128ALFP-SL Series, 
HM62V8128LFP Series, HM62V8128LFP-L Series, HM62V8128LFP-SL Series, 
HM629128LFP Series, HM629128LFP-L Series, HM629128LFP-SL Series, 
HM65V8512DFP Series, HM65V8512LFP Series, HM65V8512LFP-V Series, 
HM62V9128LFP Series, HM62V9128LFP-L Series, HM62V9128LFP-SL Series 
HM65W8512DFP Series, HM65W8512LFP Series, HMU65W8512LFP-V Series 
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Package Information 


Flat Package Unit: mm 


20.0 + 0.2 
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¢ TFP-32DA 


14.0+0.2 


0.5 + 0.1 


0.17 + 0.05 
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Package Information 


Flat Package Unit: mm 
¢ TFP-32DR 


20.0 + 0.2 


0.50 + 0.10 | 
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So 


¢ TFP-32DAR 


14.0 + 0.2 


0.17 + 0.05 


0.50 + 0.10 
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Package Information 


Thin Small-Outline Package Unit: mm 


¢ TTP-32D 


} 11.76 + 0.2 | 


0.18 Max 
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1.15 Max 


¢ TTP-32DA 


21.35 Max 
32 17 


1.15 Max 


0.145 12.078 
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Package Information 





Thin Small-Outline Package Unit: mm 
* TTP-32DR 


21.35 Max 
1 16 
no onoonnoonnonnonn 


11.76 + 0.2 


0.18 Max 


1.15 Max 


¢ TTP-36DA 
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Package Information 


Thin Small-Outline Package | —- Unit: mm 





11.76 + 0.20 


0.50 + 0.10 
10.16 mm (400 mil) Type 


Applicable ICs 


TFP-32D 


TFP-32DA 


TFP-32DR 


TFP-32DAR 


TTP-32D 


TTP-32DA 


TTP-32DR 


TTP-36DA 


TTP-44DE 


HM628128T Series, HM628128LT Series, HM628128LT-L Series, HM658128ADT Series, 
HM658128ALT Series, HM658128ALT-L Series, HN28F4001T Series, HM628128ALT Series, 
HM628128ALT-L Series, HM629128LT Series, HM629128LTL-L Series, HM629128LT-SL Series, 
HM62V8128LT Series, HM62V8128LT-L Series, HM62V9128LT Series, HM62V9128LT-L Series, 
HM62V9128L1-SL Series 


HM62256ALT Series, HM62256ALT-SL Series 
HM628128R Series, HM628128LR Series, HM628128LR-L Series, HM658128ADR Series, 


HM658128ALR Series, HM658128ALR-L Series, HN28F4001R Series, HM628128ALR Series, 
HM628128ALR-L Series, HM62V8128LR Series, HM62V8128LR-L Series 


HM62256ALR Series, HM62256ALR-SL Series 

HM658512DTT Series, HM658512LTT Series, HM658512LTT-V Series, HM628512LTT Series, 
HM628512LTT-SL Series, HN27V101ATT Series, HM65V8512DTT Series, HM65V8512LTT Series, 
HM65V8512LTT-V Series, HM65W8512DTT Series, HM65W8512LTT Series, HM65W8512LTT-V Series 
HM671400TT Series, HM671400LTT Series, HM674100TT Series, HM674100LTT Series 
HM658512DRR Series, HM658512LRR Series, HM658512LRR-V Series, HM65V851 ODRR Series, 
HM65V8512LRR Series, HM65V8512LRR-V Series, HM65W8512DRR Series, HM65W8512LRR Series, 
HM65W8512LRR-V Series 

HM101524TT Series, HM67A4101TT Series 


HM621664HTT Series, HM621664HLTT Series, HM621864HTT Series, HM621864HLTT Series, 
HM62W1664HTT Series, HM62W1664HLTT Series, HM62W1864HTT Series, HM62W1864HLTT Series 
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Reliability of Hitachi IC Memories 


1. Structure 


IC memory devices are classified as NMOS type, 
CMOS type, and Bi-CMOS type. There are 
advantages to it's circuit design, layout pattern, 
degree of integration, and manufacturing process. 


All Hitachi memories are produced using 
Standardized design, manufacturing, and 
inspection techniques. Reliability, a key factor in 
Hitachi IC design and usage, is enhanced by Test 
Element Group (TEG) evaluation. This approach 
ensures the best possible application of our 
experience and knowledge at every step of IC 
development. 


IC memories consist of memory cells which are 
Circuit patterns arranged within a device at very 
high density. Examples of memory cell circuitry of 
MOS memories are shown in Table 1. | 


The dies of IC memories are encapsulated in 
various packages. The most common packages 
are plastic and cerdip. Plastic packages are widely 
used in many different types of equipment. Cerdip 
packaging is especially suitable in equipment 
requiring high reliability. Surface mount 
packages, such as the plastic leaded chip carrier 
(PLCC) and small outline package (SOP) have 
been developed for high density applications. 


Hitachi has developed new techniques of IC 
packaging, thus achieving high levels of reliability. 
Hitachi plastic IC packages have been improved to 
match the performance of other hermetically 
sealed packages. | 


Table 2 illustrates the appearance and relative sizes 
of various Hitachi IC packages. 


Table 1 Basic Memory Cell Circuit of IC Memories 








Classifica- 
tion a Dynamic RAM Static RAM EPROM 
Example of 
basic cell 
circuit 
t—o 
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Table 2 IC Memory Package Outline 


@ Cerdip . 
@ 22 pin @ 24 pin @ 28 pin @ 28 pin with Lid 





@ Plastic DIP 
@ 18 pin @ 20 pin @ 24 pin @ 24 pin 









@ 42 pin 
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Reliability of Hitachi IC Memories 


Table 2 IC Memory Package Outline (cont) 


@ Zigzag-in-line Plastic 





m SOP 
@ 28/32 pin 


@ SOU 
@ 20/26/28/32 pin 
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Reliability of Hitachi IC Memories 


2. Reliability 


Hitachi IC memory reliability test results are listed 
below. | 


2.1 Reliability Test Data of Hi-BiCMOS 
Memory 


Hi-BiCMOS memory is a recently developed 
design, based on the latest fine process 
technologies. Hi-BiCMOS memory offers a 
combination of the best features of other, earlier 


devices—the low power consumption and high © 


integrity of CMOS devices, plus the high speed 
and high drive capability of bipolar (ECL) circuits. 
Hi-BiCMOS memory also supports the input and 


output levels of both ECL and TTL devices, which 
allows interfacing with other devices. 

The reliability test data for HM101510F-15 (1M x 
1 bit) and HM6708AJP-20 (64k x 4 bits) is listed 
in Tables 3 and 4. 


In normal use, Hi-BiCMOS memory reliability is 
affected by some limitations based on the circuit 
composition. Besides the normal constraints of 
CMOS and bipolar device design, Hi-BiCMOS 
memory should not be used in applications 
involving deformed or slow signal waveforms that 
may cause latch-up or other malfunctions. For 
further information, refer to the detailed 
specifications on the data sheet for each Hi- 
BiCMOS device. 


Table 3 Results of Hi-BiCMOS Memory Reliability Tests (1) 


HM101510F-15 (FPG) HM6709SHJP-10 (SOJ) 

Test Total : Test Total 
Test Condi- Sam- Test Fail- Failure Test Condi- Sam- Test Fail- Failure 
Item tion ples_ Time ures Rate Item __ tion ples Time ures Rate Remarks 
High Ta= 328 CH. 0 th High- Ta= 280 CH. 0 th | 
tempe- 125°C 3.28x105 3.3x10-6 temper- 125°C/7V 2.8x105 3.3x10-6 
rature = Vee = ature Voec= 
pulse -5.2V pulse 125°C/7V 9800 2.4x105 1 8.4x10-6 oxide film 
opera- opera- failure x 1 

tion tion 

Ta = 32. GH. 0 t/h Mois- 85°C 210 214x105 0 4.4x10-% 

100°C 3.2x104 2.9x10-5 ture 85% RH | | 

Veg = endur- 5.5V 

-7.0V ance 
High-tem- Ta = 235 2.35x10° 0 3.9x10-6 Pres- 121°C 80 0.16x105 0 5.8x10°5 
perature 200°C | " gure 100% RH 
storage cooker 
Table 4 Results of Hi-BiCMOS Memory Reliability Tests (2) 

; HM101510F-15 (FPG) HM6709SHJP-10 (SOU) 

Test Item Test Condition Samples Failures Samples Failures 
Temperature cycling -55° to +150°C, 100 cycles 180 0 180 0 
Soldering heat 260°C, 10 seconds 22 0 22 0 
Thermal shock 0° to +100°C, 10 cycles 50 0 50 0 
Mechanical shock 1500 G, 0.5 ms, three times each 22 0 —_— — 


for X, Y, and Z axes | 
100 to 200 Hz, 20 G, three times 22 0 — — 


Variable frequency 
vibration each for X, Y, and Z axes 
Constant acceleration 20000 G, 1 minute, each for 22 0 a — 
X, Y, and Z axes | 
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2.2 Reliability Test Data of MOS Memory 

2.2.1 MOS DRAM and SRAM Tests 
Tables 5, 6, and 7 show the reliability test data on 
1-Mbit DRAMs (HM511000, HM514256), 4-Mbit 


DRAMs (HM514100/HM514400), 16-Mbit 
DRAMs (HM5116100/HM5116400), 256-kbit 


Table 5 Reliability Data on IM MOS DRAM 


Reliability of Hitachi IC Memories 


SRAM (HM62256), and 1-Mbit SRAM 
(HM628128FP). The life test is performed at high 
temperature and high voltage to evaluate product 
reliability using many samples. For all failures 
identified in the manufacturing process, the data is 
analyzed in great detail to improve the quality and 
reliability of both the process and the finished 
product. 





Note: Confidence level 60% 
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HM511000P/HM514256P HM511000JP/HM514256J/JP 
Series (DIP) Series (SOJ) 
Total Failure Total Failure 
Test Sam- Test Fail- RateNote Sam- Test Fail- RateNote 
Test Item Condition ples Time ures (1/h) ples Time ures (1/h) Remarks 
High-tem- 125°C/5.5V 300 6.00x105 0 1.53x10-6 200 4.00x105 0O 2.30x10-6 * 
pelauie 125°C/7V 1252 4.50x105 1* —-4.49x10-6 3186 9.34x105 0 9.85x10-7 Oxideilm 
operation Ss $$ failure xt 
150°C/7 V 200 4.00x105 0 2.30x10-§ 200 4:00x105 O 2.30x10-6 
Moisture 85°C 85% RH 420 8.40x105 0 1.10x10-§ 682 1.36x106 0 6.74x10-7 
endurance 5.5V 
Pressure 121°C/100% 150 4.50x104 0 2.04x10-5 200 6.00x104 0 1.53x10-5 
cooker RH 
Note: Confidence level 60% 
HM511000ZP/HM514256ZP HM511000ATS/HM51 4256ATS 
Series (ZIP) Series (TSOP) 
Total Failure Total Failure 
Test Sam- Test Fail- RateNote Sam- Test Fail- RateNote 
Test item Condition ples Time ures = (1/h) ples Time ures (1/h) Remarks 
High-tem- 125°C/5.5V 300 6.0x105 0O 1.53x106 — — —_ — 
peralule 125°C/7V 4368 6.0x108 0 ~—«-1.53x10-6 1100 1.5x105 0  6.22x10-6 
operation ree Shee ee ee ee es ee ee er eee 
150°C/7 V 180 3.6x105 0 2.56x10-6 — — — — 
Moisture 85°C 85% RH 426 8.5x105 0 1.08x10-6 200 2.0x105. 0 4.60x10-6 
endurance 5.5V 
Pressure 121°C/100% 125 3.7x104 O 2.70x10-5 100 3.0x104 O 3.07x10-5 
cooker RH 
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Table 6 Reliability Data on 4M and 16M DRAM 


Test Item 


High-tem- 
perature 
operation 


Moisture 
endurance 


Pressure 
cooker 


Test 
Condition 


125°C/5.5 V 
125°C/7 V 


2514 8.3x105 


150°C/7 V 


85°C 85% RH 
5.5 V 


121°C/100% 
RH 


Note: Confidence level 60% 


Test item 


High-tem- 
perature 
operation 


Moisture 
endurance 


Pressure 


Test 
Condition 


125°C/5.5 V 
125°C/7 V 
150°C/7 V 


85°C 85% RH 
5.5 V 


121°C/100% 


cooker 


RH 


Note: Confidence level 60% 


Test Item 


High-tem- 
perature 
operation 


Moisture 
endurance 


Pressure 
cooker 


Test 
Condition 


125°C/7.0 V 


125°C/7 V 


85°C 85% RH 
5.5 V 


121°C/100% 
RH 


Note: Confidence level 60% 
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HM514100AS/HM514400AS 
Series (SOJ) 

Total Failure 
Sam- Test Fail- RateNote 
ples Time ures (1/h) 
823 8.2x105 0 1.12x10-6 

a” 2.43x10-6 
151. -1.5x105 0 6.09x10-6 
317 3.2x105 0 2.90x10-6 
100 3xi04 0 3.07x1075 
HM514100AT/HM514400AT 
Series (TSOP) 

Total Failure 
Sam- Test Fail- RateNote 
ples Time ures (1/h) 
1100 1.5x105 0 6.22x10-6 
300 3.0x105 0 3.07x10-6 
100 3.0x104 0 3.07x10-5 

HM5116100J/HM5116400J 
Series (SOU) 

Total Failure 
Sam- Test Fail- RateNote 
ples Time ures  (1/h) 
12436 5.97x105 0 1.68x10-6 
5235 2.51x105 1° 3.98x10-6 

500 = 1.00x106 0 1.00x10-6 
306 6.12x105 0 1.63x10-6 
130 93.90x104 0 2.56x10-5 

HITACHI 


125°C/7.5 V — 


HM514100AZ/HM514400AZ 
Series (ZIP) 
Total Failure 
Sam- Test Fall- RateNote 
ples Time ures (1/h) Remarks 
1100 1.5x108 0  6.22x10-6 Oxide film 
failure x1 
300 3x105 0 3.07x10-6 
100 3x104 0 3.07x10-5 
HM5116100TT/HM5116400TT 
Series (TSOP) 
Total Failure 
Sam- Test Faill- RateNote 
ples Time ures (1/h) Remarks 
22 4.40x104 0 2.27x10°5 * 
_ _ ae. Oxide film 
failure x1 
129 2.58x106 0 3.88x10-5 
38 1.14x104 0 8.77x10-5 


Hitachi America, Ltd. * Hitachi Plaza « 2000 Sierra Point Pkwy. ¢ Brisbane, CA 94005-1819 « (415) 589-8300 





Reliability of Hitachi IC Memories 


Table 6 Reliability Data on 4M and 16M DRAM (cont) 





HM5116100Z/HM5116400Z 
Series (ZIP) 
Total Failure 
Test Sam- Test Fail- RateNote 
Test Item Condition ples Time ures (1/h) 
High-tem- 125°C/7.0V — —_— _— — 
peralure 125'075V — — Be ed 
operation ALICE SR Ne ea ee Te 
125°C/7 V 129 2.58x105 0 3.88x10-6 
Moisture 85°C 85% RH 129 2.58x105 0 3.88x10-6 
endurance 5.5V 
Pressure 121°C/100% 38 1.14x104 0 8.77x10-5 
cooker RH 


Note: Confidence level 60% 


Table 7 Reliability Data on 256k and 1M MOS SRAM 


HM62256FP (SOP) HM628128FP (SOP) 
Total Failure Total Failure 

Test Sam- Test Fail- RateNote Sam- Test Fail- RateNote 
Test item Condition ples Time ures (1/h) ples Time ures (1/h) Remarks 
High-tem- 125°C/5.5V 3088 3.11x106 O 2.96x10-7 1946 1.08x106 0 8.52x10-7 *4 
Sie 125°C/7V 455. 4.55x105 0 2.02x10-6 1096 6.78x105 1°17 2.98x10-6 Foreign x2 

150°C/7 V 103 1.00x105 1°1 2.02x10-5 125 2.05x105 0 4.49x10-6 
Moisture 85°C/85% RH 680  6.80x105 0 1.35x10-§ 287 4.14x105 0 | 2.22x10-6 *2 Leak x1 
endurance 7V 
Pressure 121°C/100% 320 6.40x104 1°2 3.16x10-5 150 3.90x104 0 2.36x10-5 
cooker RH 


Note: Confidence level 60% 
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2.2.2 Reliability Test Data on EPROM 


There are two types of EPROM: the conventional 
EPROM with a transparent window over the 
active device area; and the one-time-program- 
mable ROM (OTPROM) packaged in plastic. 
Table 8 shows the reliability test data on the 1- 
Mbit EPROM (HN27C101A, HN27C301A) and 
4-Mbit EPROM (HN27C4096). 


The high temperature failures shown in Table 8 are 
due to data dissipation in the memory cells. By 
absorbing thermal energy, the electrons in the 
floating gates are activated and dissipated. In 
actual usage, however, this is not a significant 
problem since this phenomenon is highly 


dependent on temperature (about 1.0 eV of 
activated energy) that should not appear during 
normal operation. 


The moisture resistance of the OTPROM is 
satisfactory. 


Table 9 shows an example of PROM derating. 
The primary derating parameter is generally 
temperature since other operating parameters are 
specified. The maintaining of low junction 
temperature during device mounting is especially 
important for a stable application operation 
(relative to access time, refresh time, and other: 
characteristics). 


Table 8 Reliability Data on 1-Mbit and 4-Mbit MOS EPROMs 


HN27C101A/HN27C301A 
(Cerdip/Plastic) HN27C4096 (Cerdip) 
Total Failure Total Failure 
Test Sam- Test Fail- RateNote Sam- Test Fail- RateNote 
Test Item Condition ples Time ures (1/h) ples Time ures (1/h) Remarks 
High-tem- 125°C/5.5V 240 4.52x105 0 2.03x10-6 220 4.18x105 0 2.20x10-6 * 
silent 125°C/7V 570 9.55x105 0 —-0.96x10-6 445 8.45x105 0 —=-_1.09x10-6 Datadis- 
operation sipationx43 
High-tem- 175°C 290 5.51x105 0 1.67x10-6 180 3.60x105 0 2.56x10-6 
pore! 40g 260 4.02x105 0 —-2.29x10-6 130 260x105 1* —7.77x10-6 
250°C 200 2.09x105 2" 1.48x10-5 110 1.10x105 40* 3.64x10-4 
Moisture 85°C/85% 300 5.42x105 0 1.70x10-6 — — — — Data of 
endurance RH 5.5 V 1M 
Pressure 121°C/100% 50 0.10x105 0 9.20x10-5 — — —_ — OTPROM 
cooker RH 
Note: Confidence level 60% 
i 
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2.2.3 Reliability Test Data on MASK ROM ROM is patterned in the manufacturing process, so 

data dissipation is not generated during high 
Table 10 shows the reliability test data for the 16- temperature operations, unlike EPROM and 
Mbit and 8-Mbit MASK ROMs. The MASK — EEPROM devices. 


Table 9 Example of HN27C101/HN27C301 Derating 


Factor Temperature 

Failure criteria Electrical characteristics, 
function test 

Failure mechanism Increase of leakage current, 
and others 

Results: 


The result of high temperature baking of the PROM is 
shown in the figure at right. 





20 25 
10°/Tj (°K7) 


Note: As shown in the figure, decreasing junction temperature will improve reliability. The junction 
temperature can be calculated by the formula: Tj = Ta + 6ja - Pd where @ja is about 100°C/W with no 
air flow and about 60° to 70°C/W with 2.5 m/s air flow. 


Table 10 Reliability Data on 16-Mbit and 8-Mbit MASK ROMs 


HN624016P (Plastic) HN62408P (Plastic) 
Total Failure Total Failure 

Test Sam- Test Fail- RateNote Sam- Test Fail- RateNote 
Test item Condition ples Time ures (1/h) ples Time ures (1/h) Remarks 
High-tem- 125°C/5.5V 140 1.4x105 0O 6.6x10-6 200 4.0x105 0 2.3x10°6 
peraire 125°C/7V 100. -1.0x105 0 = 9.2x10-8 130 1.3x105 0  7.1x10-8 
operation 
Moisture 85°C/85% 100 1.0x105 0 9.2x10°6 150 1.5x105 0 6.1x10-6 
endurance RH 5.5 V 
Pressure 121°C/100% 60 3.0x104 0 3.1x10°5 90 4.5x104 0 2.0x1075 
cooker RH 


Note: Confidence level 60% 
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2.2.4 Reliability Test Data on MOS Memory 
(environmental testing) 


Tables 11 and 12 list MOS memory environ- 
mental test data, showing excellent results without 
any failures, even in severe environments. 


In MOS transistor operations, Vyy is a basic 
process parameter. While in use, MOS memory 
exhibits almost no change in Vy, largely due to 
designed-in surface stabilization technology and 
extremely clean production processes. 


Figure 3 shows examples of time dependent 
degradation for minimum Vcc and access time 
trac for 4-Mbit DRAM under high temperature 
operation test conditions. 


Table 11 Reliability Data on MOS Memory (1) 


2.3 Change of Electrical Characteristics on IC 
Memories | 


The degradation of Icgo and hgg are the main 
factors of performance degradation for inner cell 
transistors in bipolar memory. The actual element 
design, however, specifies the operation in a range 
at which no degradation occurs. In this normal 
Situation, no changes in the operating character- 
istics, including access time, will arise. Time de- 
pendencies in the access time for the HM100500 
and HM6708P are shown in Figures 1 and 2. 


HM511000P HM511000JP HM511000ZP HM511000ATS HM62256FP HM628128FP EPROM 


(DIP) (SOJ) (ZIP) (TSOP) (SOP) (SOP) (Cerdip) 

Sam- Fail- Sam- Fail- Sam- Fail- Sam- Fail- Sam- Fail- Sam- Fail- Sam- Fail- 
Testitem Test Condition ples ures ples ures ples ures ples ures ples ures ples ures ples ures 
Tempera- -55°to 150°C 3755 0 2786 0 1500 0 900 0 3328 0 1215 0 2850 0 
ture cycling 10 cycles 
Tempera- -55°to150°C 150 0 200 0 175 0 250 0 482 0 210 O 520 0 
ture cycling 500 cycles 
Thermal -65°to150°C 77 OQ 100 0 50 0 22 0 76 8600 77 0 100 0 
shock 15 cycles 
Soldering 260°C, 22 «(0 22 0 22 0 22 0 22 60 35 0 22 0 
heat 10 sec 
Mechani- 1500G,0.5ms — —_ — — — —_ — — —_ _-_ — — 38 60 
cal shock 
Variable 100 to2000Hz — — — _— — _-_ — — - -—- — — 38 860 
frequency 20G 
vibration 
Constant 6000G _-_ - — _ — _-_ — — _-_ -_- — — 38 60 
accelera- 
tion 
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Table 12 Reliability Data on MOS Memory (2) 


HM514400AS HM514400AZ HM514400AT HM5116400J HM5116400TT HN624016P §HN62408P 
(SOJ) (ZIP) (TSOP) (SOuJ) (TSOP) (DIP) (DIP) 


Sam- Fail- Sam- Fail- Sam- Fail- Sam-  Fail- Sam- Fail- Sam- Fail- Sam- Fail- 
Test item Test Condition ples ures ples ures ples ures ples ures. ples ures ples ures ples ures 


Tempera- -—55°to 150°C 949 OQ 1000 0 900 0 1438 0 350 0 330 0 370 0 
ture cycling 10 cycles 


Tempera- -55°to 150°C 200 0 200 O 100 0 141 0 129 0 70 0 12 QO 
ture cycling 500 cycles 





Thermal -~65°to150°C 22 0 22 0 22 0 32 0 22 0 22 0 22 0 
shock 15 cycles 


Soldering 260°C, 22 «#20 600 0 22 0 22 0 22 «(0 22 0 22 0 
heat 10 sec 


Example of Time Dependent Degradation in Access 
Example Time for Hi-BiCMOS Memory 


Device name HM101510F-15 


Test condition Ta = 125°C, Veg = -5.2 V 
all bit scanning 


Test Condition 


Failure criteria taa = 15:Ns Vee=-52V Maximum 


Average 


Failure mechanism Surface degradation Ta = 25°C Minimum 
Marching Pattern 


Results: 


Access time is stabilized. : . ! 7 


500 ~=1,000 2,000 
Time (hr) 





Figure 1 Time Dependent Degradation in Access Time for Hi-BiCMOS Memory 
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| Examples of Time Dependent Degradation in Vcc 
Example min and ta, for Hi-BiCMOS Memory 


Device name ~ HM6709SHUJP-10 


Test condition Ta = 125°C, Veco = 7.0 V 
all bit scanning 


Failure criteria Voc = 4.5 V, tag = 10 ns 


Failure mechanism Surface degradation 


ae 


Results: 
Both Vcc (min) and ta, are stabilized. 


Voc min (V) 


Test Condition Maximum 
Voc=5V Average 
Ta = 25°C Minimum 
Marching Pattern 

50 1,000 


Time (hr) 





Test Condition 
Same as above 


500 1,000 2,000 
Time (hr) 





Figure 2 Time Dependent Degradation in Minimum V¢c and ta, for Hi-BiCMOS Memory 
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Example of Time Dependent Degradation in Vcc min 
Example and trac for MOS Memory 


Device name HM514400AS 


Test condition Ta = 125°C, Voc = 7 V 
all bit scanning 


Failure criteria AVoc = 1.0 V, Atpac = 6 ns 


cag saa aoa oe 


Failure mechanism Surface degradation = 
Test Condition 
Results: Marching Pattren 


Voc Margin and access time (ty) are stabilized Ta = 25°C 
. . - ; ‘ N ee 100 
and are within the failure criteria. 


Maximum 
Average 
Minimum 


Vcc min (V) 





0168 500 1,000 2,000 
Time (hr) 


Test Condition 
Same as Above 


Hott 


0168 500 1,000 2,000 
Time (hr) 


oOo wn 
© 


trac (ns) 


Note: Test accuracy is 0.2 V, 2 ns. 


> Oo 
Oo oo 





Figure 3 Time Dependent Degradation in Minimum Vcc and trac for MOS Memory 
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2.4 Failure Mode Rate 


Figures 4 and 5 show examples of failure modes 
identified in user applications. Since IC memories 
require the finest pattern process technology, the 
percentage of failures due to factors such as 
pinholes, photoresist defects, and foreign materials 
tends to increase along with product complexity. 
Hitachi has continued to improve its fabrication 


Others 


Foreign 
Material 


23% 


Non-detected 
Failure 


20% ho fa 
Statistics 


for 1989-1991 
10—100 FIT / Defective 


Destruction Oxide Film 


16% 19% 


Marginal 
11% 


Defective 
Photolithography 





Figure 4 Failure Mode Rates for 
Hi-BiCMOSMemory 





process technology, and performs 100% high 
temperature “burn-in” screening as a standard part 
of manufacturing. 


Hitachi collects and analyzes customer usage data 
as part of a program designed to achieve higher 
product reliability. This analysis is a very useful 
feature of the program. 


Others Oxide 


Film Failures 
Non- \ 12% 16% 
reapparing 
Failures 
10% 


Foregin 
79, Material 
Statistics : 
for 1990-1992 


10-100 FIT 


Marginal 
19% 


Destruction 


36% 


Figure 5 Failure Mode Rates for MOS Memory 


HITACHI 7 


1-46 Hitachi America, Ltd. * Hitachi Plaza * 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300 





3. Reliability of Semiconductor Devices 


3.1 Reliability Characteristics for Semicon- 


ductor Devices 


Hitachi semiconductor devices are designed, 
manufactured, and inspected to achieve a high 
level of reliability. System reliability is improved 
by combining highly reliable components with the 
proper environmental conditions. This section 
describes the reliability characteristics, failure 
types, and their mechanisms in terms of devices. 
First, the semiconductor device characteristics are 
examined in light of their reliability. 


L, 


Semiconductor devices are essentially structure 
sensitive as seen in surface phenomena. 
Fabricating devices requires precise control of 
a large number of process steps. 


Device reliability is partly governed by 
electrode materials and package materials, as 
well as by the coordination of these materials 
with the device materials. 


Devices employ thin-film and fine-processing 
techniques for metallization and bonding. Fine 
materials and thin-film surfaces sometimes 
exhibit different physical characteristics from 
the bulk quantities of identical materials. 


Semiconductor device technology advances 
very quickly, and therefore many new devices 
have been developed using new processes over 
a short period of time. Hence, conventional 
device reliability data cannot always be used 
for comparisons. 


. Semiconductor devices are characterized by 
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volume production. Therefore, manufacturing 
variation is an important consideration. 


6. Initial and accidental failures are only 


considered to be semiconductor device failures 
based on the fact that semiconductor devices 
are essentially semipermanently operable. 
However, failures caused by worn or aged 
materials and migration should also be 
reviewed when electrode and package 
materials are not suited for particular 
environmental conditions. 


. Component reliability may depend on the 


device mounting, conditions used, and 
environment. Device reliability is affected by 
such factors as voltage, electric field strength, 
current density, temperature, humidity, gas, 
dust, mechanical stress, vibration, mechanical 
shock, and radiation magnetic field strength. 

Device reliability is generally represented by a 
failure rate. “Failure” implies that a device has 
lost its function, and includes intermittent 


_ degradation or complete destruction. 


Generally, the failure rate of electrical 
components and equipment is represented by 
the “bathtub” curve as shown in Figure 6. For 
semiconductor devices, the configuration 
parameter of the Weibull distribution is smaller 
than 1, which indicates an initial failure type. 
Such devices ensure a long lifetime unless 
extreme environmental stress is applied. 
Therefore, initial and accidental failures can 
become a problem for semiconductor devices. 
Semiconductor device reliability can be 
represented physically as well as statistically. 
Both failure aspects have been thoroughly 
analyzed to establish a high level of reliability. 
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3.2 Failure Types and Their Mechanisms 
3.2.1 Failure Physics 


Failure physics is, in a broad sense, a basic 
technology of “physics + engineering.” It is used 
to examine the physical mechanism of failures, in 
terms of atoms and molecules, to improve device 
reliability. This physical approach was introduced 
to the reliability field to answer the demand for 
minimized developmental cost and time. These 
conditions were derived from the development of 
solid-state physics (semiconductor physics) since 
the 1940’s and from other associated device 
development. Failure physics has been employed 
to do the following: 


1. Detect failed devices as soon as possible. 

2. Establish models and equations used for failure 
prediction. 

3. Evaluate the reliability in short time periods by 
accelerated life testing. 


‘The purpose of the failure physics approach is to 
contribute to reliability related fields such as 
product design, prediction, test, storage, and 
usage, by including physics as a basic technology 
to conventional experimental and statistical 
approaches. | 


3.2.2 Failure Types and Their Mechanisms 


The physical aspects of device failures are covered 
in this section. Semiconductor device failures are 
basically categorized as open, short circuit, 
deterioration, and miscellaneous failures. These 
failures and their causes are summarized in Table 


Initial failure region 


13. Typical failure mechanisms are as follows: 
1. Surface deterioration 

The pn junction has a charge density of 10!4 to 
1029 cm-3. If charges exceeding the above 
density are accumulated on the pn junction 
surface, the electrical characteristics of the 
junction will tend to vary. Although the 
surface of such devices as planar transistors is 
generally covered with a SiO, film and is in an 
inactive state, the possibility of deterioration 
caused by the surface channels still exists. 
Surface deterioration depends heavily on the 
applied temperature and voltage and is often 
handled by the reaction model. 

An example of a recent failure is the surface 
deterioration caused by hot carriers. Hot 
Carriers are generated when such devices as 
MOS dynamic RAMs are operated at a voltage 
near the minimum breakdown voltage BVpg, 
thus raising the internal voltage and establish- 
ing a strong electric field near the drain of the 
MOS device. This may be a result from 
reduced device geometry (from 2 tm to 0.8 
lum) as technological advances have occurred 
in production methods. Generated hot carriers 
may affect the surface boundary characteristics 
on a section of the gate oxide film, resulting in 
the degradation of the threshold voltage (V7) 
and counter conductance (gm). Hitachi 
devices have consistently employed improved 
designs and process techniques to prevent 
these problems. However, as processes 
become even finer, surface deterioration may 
become a serious problem. 


: Declining failure rates (m < 1) 


= 
_ 
2 
w 
pad 
2 
= 
‘o 
= 


Wearout failure region 
: Rising failure rates (m > 1) 


Speicfied failure rate 


Random failure region 
: Constant failure rates (m = 1) | 


Reduced failure rate 
by maintenance 
ee 
' —m: Weibull distribution 
form parameter 


«——— Useful longevity ——> 
_—S 


Time (t) 





Fioure 4 Tvnical Failure Rate Curve 
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2. Electrode-related failures 
The concern for electrode-related failures has 
increased as multilayer metallization has 
become more complex. Noticeable failures 
include electromigration and Al metallization 
corrosion in plastic sealed packages. 


a. Electromigration 

This phenomenon takes place when metal 
atoms are moved by a large current of 
about 10 A/cm2 that is supplied to the 
metal. When ionized atoms collide with 
the current of electrons, an “electron wind” 
is produced. This wind moves the metal 
atoms in the opposite direction from the 
current flow, which generates voids at a 
negative electrode, and hillock and 
whiskers at the opposite side. The 
generated voids increase wiring resistance 
and cause excessive currents to flow in 
some areas, leading to disconnection. The 
generated whiskers may cause short circuits 
in multimetal lines. — 
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b. Multimetal line related failures 
Major failures associated with multimetal 
lines include increased leakage currents, 
short circuits caused by a failed dielectric 
interlayer, and increased contact metal 
resistance and disconnection between metal 
wirings. 


c. Al line corrosion and disconnection 

When plastic encapsulated devices are 
subjected to high temperatures, high 
humidity, or a bias-applied condition, the 
Al electrodes in the devices can cause 
corrosion or disconnection (Figure 7). 
Under high temperature and high humidity, 
corrosion is randomly generated over the 
element surface. 

However, after an extended period of time, 
such corrosion does not significantly 
increase. This type of failure is possibly 
due to initial failures associated with 
manufacturing variances. It is also known 
that such failures can be generated when 
the adhesion surface between an element 


Moiture resistance test 


High temp and 
high humidity 


High temp and 
high himidity 
and bias 


Higher potential Lower potential 
aIOod area 


ae | 
Tw 

| 
—1 | d 
Eee 4 


Pit corrosions 


Pit corrosions 


Intergranular 
corrosions 





Figure 7 Categorized Al Corrosions 
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Mechanism 


Moisture Melting 
penetration corrosive impurity 
| , sleek 
Moisture penetrates ettae i ; penetration 
resin bulk Impurity in resin iy! 


Adhesion surface Chip & lead 
sepated contamination Melting corrosive 


impurity in moisture 


Passivation film 


carp 


chip-resin 
separated 
Rae PS Eee 


Mold | 
releasing Bonding pad 
boundary stress defect Bias type Storage type 
NE eae Al electrode exposed 


Al corrosion] | Al corrosion 
Figure 8 Plastic Package Cross Section and Al Corrosion Mechanism 


Corrosive 
water film 





and resin is separated or when foreign 
materials are attached to the element with 
human saliva. Under a bias-applied, high 


3. Bonding related failures 


a. Degradation caused by intermetallic 


1-50 


temperature, high humidity condition, on 
the other hand, pit corrosion is generated in 
higher potential areas while in lower 
potential areas, intergranular corrosion 
occurs. Once this failure occurs in part of a 
device, the device can become worn out in 
a relatively short time. This failure proves 
to depend on the hydroscopic volume 
resistivity of sealed resin. The Al line 
corrosion mechanism described above is 
summarized in Figure 8. 


HITACHI 


formation 

Bonding strength degradation and contact 
resistance increase are caused by 
compounds formed in the connections 
between Au wire and Al film or between 
Au film and Al wire. These are the most 
serious problems in terms of reliability. 
The compounds are formed rapidly during 
bonding and are increased through thermal 
treatment. Consequently, Hitachi products 
are subjected to a lower-temperature, 
shorter-period bonding whenever possible. 
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b. Wire creep 


Wire creep is wire neck destruction in an 
Au ball along an intergranular system 
occurring when a plastic sealed device is 
subjected to a long-term thermal cycling 
test. This failure results from increased 
crystal grains due to heat application when 
forming a ball at the top of an Au wire, or 
from an impurity introduced to the 
intergranular system. Bonding under usual 
conditions with no abnormal loop 
configuration failures does not cause this 
failure, unless a severe long-term thermal 
cycling test is applied. Accordingly, wire 
creep is not a problem in actual usage. 


. Chip crack 


With the increase in chip size associated 
with the increased number of incorporated 
functions, more problems have been 
occurring during assembly, such as chip 
cracks during bonding. Bonding methods 
include Au-silicon eutectic, soldering and 
Ag-paste. Soldering and Ag-paste exhibit 
few chip crack problems. For Au-silicon 
eutectic, in contrast, large stress is applied 
to a pellet due to its strength and high 
temperature resistance for attachment, 
which may result in critical chip defects. 


TT ReSEroRFSTT CH 
A TAT: 
= St 


Baill 
ee 
ETH ll 

Bil Hh +H 


ime 
HI 
q 
ql 
Hl 
anil ICME 


ae des eeSSesi= Condition 
i aon - Veo = 5.5 V 


ee RH = 85% 


Test Time (hrs) 





Figure 9 An Example of Moisture Resistance 


by High Temperature, High 
Humidity, and High Bias 
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Today, the chip destruction limit can be 
determined by finite-element method and 
by distortion measurement using a fine 
accuracy gauge. Ideally, Au-silicon 
eutectic should be evenly applied over the 
entire surface. Therefore, specifications for 
Au-silicon eutectic have been established 
based on stress analysis and thermal 
cycling test results. 


d. Reduced maximum power dissipation 
For power devices, heat fatigue due to 
thermal expansion coefficient mismatches 
among different materials deteriorates 
thermal resistance. This results in 
decreased maximum power dissipation. 


4. Sealing related failures 
Hermetic sealing packages, including metal, 
glass, ceramic, and all other types, have the 
possibility of the following failures. 
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Figure 10 Relationship Between Temperature 
and Time to 1% Failure (RH = 85%) 


HITACHI 
Hitachi America, Ltd. ¢ Hitachi Plaza * 2000 Sierra Point Pkwy. ¢ Brisbane, CA 94005-1819 « (415) 589-8300 1-51 





Reliability of Hitachi IC Memories | 


Ds 


— Al line corrosion on the chip surface due to 
slight moisture and reactions between 
different ionized materials. 

— Intermittent moving foreign metals causing 
short circuiting. | 

— Al line corrosion due to extraneous H 50 
caused by hermetic failure. 


Moving foreign matter, even if it is a non- 
active solid, can be charged up within a cavity 
during movement, thereby inducing parasitic 
effects and metal shorts. The foreign matter 
detection method is specified by the MIL- 
STD-883C, PIND (particle impact noise 
detection) test. The PIND test consists of 
filtering a particle impact waveform (ultrasonic 
waveform), detecting it with a microphone, 
and then amplifying it. 


Disturbance 


a. Electrostatic discharge destruction 
Destruction caused by electrostatic 
discharge is a problem common to 
semiconductor devices. A recent report 
introduced three modes of this failure: the 
human body model, a charged device 
model, and a field induced model. 

The human body is easily charged. A 
person just walking across a carpet can be 
charged up to 15,000 V. This voltage is 
high enough to destroy a device. An 
equivalent circuit of the human body model 
is shown in Figure 11. The human body’s 
Capacitance C, and resistance R, are 100 to 
200 pF and 1000 to 2000 Q, respectively. 
Assuming a body is charged with 2000 V, 


-—w— 
Rb 


the dissipated energy is obtained as fol- 
lows: With a time constant of 10-7s, 
the dissipated energy is 2 kW, which is 
enough to destroy a small area of a chip. 


In the charged device model, charges are 
accumulated in a device, not a human body, 
and discharged through contact resistance 
during a short time. The equivalent circuit 
of this model is shown in Figure 12. 
Device size and device position relative to 
ground are important parameters in this 
model since the model depends on device 
Capacity. 


In the field induced model a device is left 
under a strong electric field or is affected 
by nearby high voltage. Since the 
capacitors or leads of a device act like 
antennas, the following cases will possibly 
Cause its destruction. 

A device is incorporated into a high electric 
field such as a CRT. 

A device is left under a high-frequency 
electric field. 

A device is moved within a container 
charged at high voltage, such as a tube. 


. Latch-up 


Latch-up is a problem unique to CMOS 
devices. This problem is a thyristor 
phenomenon caused by a parasitic PNP or 
NPN transistor formed in the CMOS 
configuration. Latch up occurs when an 
accidental surge voltage exceeding a 
maximum rating, a power supply ripple, an 
unregulated power supply, or noise is 


Cb —— Human body capacity 


Rb —— Human body resistance 


Rd —— Device resistance 
Rc —— Resistance between device and ground 


E = CbV’=0.2 x 10° J 





Figure 11 Equivalent Circuit of the Human Body Model 
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applied, or when a device is operated from 
two sources having different setup 
voltages. These cases can cause input or 
Output current to flow in the opposite 
direction from the usual flow, which 
triggers parasitic thyristors. This results in 
an excessive current flowing between a 
power supply and ground. This 
phenomenon continues until the power is 
removed or the current flow is reduced to a 
certain level. Once latch-up occurs in an 
Operating device, the device will be 
destroyed. 
Much effort should be made in designing 
Circuits to prevent latch-up. Input or output 
currents that trigger latch-up start to flow 
under the following conditions. 

Vin> Vcc or Vin < GND for input level 

Vout > Vec or Vour < GND for input level 


Circuits should be designed so that no 
forward current flows through the input 
protection diodes or output parasitic diodes. 


. Soft errors 


When a-particles are generated from 
uranium or thorium on or near the silicon 
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surface of an LSI chip and bombard the Si 
substrate, electron-hole pairs are formed. 
They act as noise to memory cell nodes and 
data lines, which results in data errors. 
This type of error occurs temporarily and is 
called a soft error. This phenomenon is 
shown in Figure 13. Only electrons from 
among the electron-hole pairs are collected 
into a memory cell. As a result, the cell 
changes from a state of 1 to 0, which is a 
soft error. | 

Hitachi devices have been subjected to 
simulation and irradiation tests to prevent 
soft errors. In some cases, an organic 
material, PIQ, is applied to the surface of 
the device. 


6. Fine Geometry Related Problems 

LSI circuit geometry has been reduced down to 
0.8 jum, and further reductions are expected. 
However, while transmission line dimensions 
have undergone this substantial reduction in 
size, power supplies have not been 
correspondingly adjusted for 5 V_ use. 
Problems associated with finer geometries are 
shown in Table 14. 





Figure 12 Equivalent Circuit of a Charged Model 
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Figure 13 Soft Errors Caused by @-Particles in Dynamic Memory 


Table 13. Failure Causes and Mechanisms 


Failure Related Causes 


Passivation Surface oxide film, 
insulating film between 
metallizations 

Metallization Interconnection, 
contact, through hole 

Connection Wire bonding, 
ball bonding 

Wire lead Internal connection 


Junction diffusion, 
isolation 


Diffusion, junction 
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Failure Mechanisms 


Pin hole, crack, uneven 
thickness, contamination, 
surface inversion, 

hot carrier injected 


Flaw, void, mechanical 
damage, break due to 
uneven surface, 

non-ohmic contact, 
insufficient adhesion 
strength, improper 
thickness, electromigration, 
corrosion 


Bonding runout, 
compounds between 
metals, bonding position 
mismatch, bonding 
damaged 


Disconnection, 
sagging, short 


Crystal defect, 
crystallized impurity, 
photo resist mismatching 


HITACHI 


Failure Modes 


Degradation of breakdown 
voltage, short, leak 
current increased, 

hee degraded, threshold 
voltage variation, noise 


Open, short, 
resistance increased 


Open, short 
resistance increased 


Open, short 


Degradation of breakdown 
voltage, short 


Hitachi America, Ltd. * Hitachi Plaza * 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300 





Reliability of Hitachi IC Memories 


Table 13. Failure Causes and Mechanisms (cont) 


Failure Related Causes 
Die bonding 


Package sealing 


filler gas 
Foreign matter 

package 
Input/output pin 
Disturbance a particle 


High electric field 


Connection between 
die and package 


Package, hermetic 
seal, lead plating, 
hermetic package and 
plastic package, 


Foreign matter in 


Electrostatistics, 
excessive voltage, surge 


Failure Mechanisms 


Peeling chip, crack 


Integrity, moisture ingress, 
impurity gas, high 
temperature, surface 
contamination, lead 

rust, lead bend, break 


Dirt, conducting foreign 
matter, organic carbide 


Human body charged 
device 


Electron hole generated 


Surface inversion 


Failure Modes 


Open, short, unstable 
operation, thermal 
resistance increased 


Short, leakage current 
increased, open, corrosion 
soldering failure 


Short, leakage current 
increased 


Short, open, fusing 


Soft error 
Leakage current increased 





Table 14 Finer Geometry Related Problems 


Item 
5 V single supply voltage 


Horizontal dimension 
reduction 


Vertical and horizontal 
dimension reduction 


Problems 


¢ Breakdown voltage of gate oxide 
films 
¢ SiO. defects 


¢ Soft errors by a particles 
¢ Al reliability 

¢ CMOS latch up 

* Mask alignment margin 
¢ Hot carriers 


¢ Higher breakdown voltage not 


- permitted 


¢ Electrostatic discharge resistance 
reduced 
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Countermeasure 


Oxide film formation process improved 


¢ Cleaning 
¢ Gettering 
¢ Screening 


Surface passivation film improved 


¢ Metallization improved 
¢ Design/layout improved 
¢ Process improved 


Use of low voltage examined 
¢ Configuration improved 
¢ Protection circuits enhanced 


Hitachi America, Ltd. * Hitachi Plaza * 2000 Sierra Point Pkwy. ¢ Brisbane, CA 94005-1819 (415) 589-8300 


1-55 


1-56 


Quality Assurance of IC Memories ———— 


1. Views on Quality and Reliability 


Hitachi products should always meet individual 
users’ purposes and required quality levels, 
maintaining satisfactory performance for general 
applications. Hitachi works continuously to assure 
high reliability standards for our IC memories in 
actual usage. To meet user needs and to cover 
expanding applications, Hitachi has defined these 
goals: 


1. Establish reliability by design during new 
product development. 


l. 


Design standardization 

Design standardization requires the establish- 
ment of design rules and the specification of 
parts, materials, and processes. When design 
rules are being established for the circuit, cell, 
and layout designs, critical quality and 
reliability features should also be examined. 
By doing this effectively, the use of stand- 
ardized processes or materials, even in newly 
developed products, should generate much 
higher reliability (with the possible exception 
of special requirements or functions). 


2. Establish quality at all steps in the manu- 2. Device process and structural design 
facturing process. It is important during device design to consider 
3. Strengthen the inspection process at all points. the total balance of process design, structural 
4. Improve product quality based on user data. design, and circuit and layout design. Espe- 
cially in the case of applying new processes or 
Furthermore, to reach the highest quality and new materials, at Hitachi we study the technol- 
performance levels, development and production ogy in depth prior to any detailed device 
teams cooperate very closely with Hitachi research development. 
laboratories. All these methods together make it 
possible for Hitachi to meet and exceed user 3. Reliability testing by‘ test site 
requirements. The test site is also called the test pattern. It is 
a useful method for evaluating the reliability of 
2. Reliability Design of Semiconductor complex ICs and complicated functions. 
Devices 
a. The purposes for the test site are: 
2.1 Reliability Targets — To make clear definitions about funda- 
mental failure modes 
The establishment of reliability targets is — To analyze relationships between failure 
important in manufacturing and marketing, as well modes and manufacturing processes and/or 
as in determining function and price. Practically, conditions 
the reliability targets cannot be determined from — To analyze failure mechanisms 
failure rates produced by any single common test — To establish QC points in manufacturing 
condition; they are based on many factors such as 
equipment characteristics, target system purposes, b. The etfects of the test site are: 
derating applied during design, operating — Evaluation of common fundamental failure 
conditions, and maintenance requirements. modes and failure mechanisms 
— Determination of predominant failure 
2.2 Reliability Design Factors modes, and comparisons with field 
experiences 
Timely analysis and execution are essential to — Analysis of relationships between failure 
achieve performance based on reliability targets. causes and manufacturing factors 
The primary design items of interest are design — Simplification of testing 
standardization, device process and structural 
design, design review, and reliability testing. 
HITACHI 
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2.3 Design Review 


Design review is a method to systematically 
confirm whether or not a design satisfies the 
performance required by users, whether it meets 
all specifications, and whether the technical items 


accumulated in test data and application data are: 


effectively utilized. 


In addition, from the standpoint of comparisons to 
competitive products, a major focus of the design 
review is to insure the quality and reliability of the 
product. At Hitachi, the design review is perform- 
ed as a part of new product development, and 
when changing existing products. 


The following items are considered in design 
review. 


1. Describing the product based on specified 
design documents. 


2. Planning and executing each product function 
and program (such as calculations) by 
considering the product and its documentation 
from the standpoint of each participant. 
Experiments and further investigations are 
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indicated if any results are not exactly as 
expected. 


3. Determining the contents and methods of 
reliability testing based on design documents 
and drawings. 


4. Checking manufacturing process ability to 
achieve design goals. 


5. Arranging preparations for production. 


6. Planning and executing each product function 
and program of all design changes proposed 
by individual specialists. Generating tests, 
experiments, and calculations as needed to 
confirm the results of each design change. 


7. Refering to past performance and failure 
experiences with similar devices. Confirming 
the prevention of any repetition of such 
experience, and planning and executing a test 
program to prove this level of performance. 


At Hitachi, design reviews including these steps of 
analysis and decision are made using individual 
check lists according to each objective. 
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3. Quality Assurance System of 
Semiconductor Devices 


3.1 Activity of Quality Assurance 


At Hitachi, these are the general purposes of 1. 
quality assurance: 


1. 


Problems are resolved within each step, so 2. 
that by the final stage of production even very 
small potential failure factors will be removed. 


Information developed at every step is used in 
other steps, as indicated, to improve quality in = 4. 
the entire production sequence, and therefore 
achieve satisfactory levels of reliability and 
performance. S. 


3.2 Qualification 


For maximum product quality and reliability, 
qualification tests are done at each stage of trial 


production and mass production, based on design 
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reliability as described in Section 2 “Reliability 
Design of Semiconductor Devices.” 


These are the purposes of qualification at Hitachi. 


Qualify the product objectively from a 
customer standpoint (as by a third party). 


Consider the failure experiences and data 
provided by customers. 


Qualify every change in design and process. 


Qualify, with special emphasis, all final 
choices of parts, materials, and processes. 


Establish control points within the production 
procedure by considering the process ability 
and factors of manufacturing variance. 


Figure | shows the general outline of design 
qualification at Hitachi. 


Step Contents Purpose 
9g 


Target ‘ : 
Specification Design Review 


: Materials, Parts Characteristics of Material and Parts Confirmation of 
Production Approval Appearance Characteristics and 


Dimension 

Heat Resistance 
Mechanical 
Electrical 
Others 


Electrical 
Characteristics Approval Characteristics 
Function 
Voltage 
Current 
Temperature 
Others 


Reliability of Materials 
and Parts 


Confirmation of Target 
Sepc. Mainly about 
Electrical 
Characteristics 


Appearance. Dimension 


j Reliability Test 
Quality Approval (1) Life Test 
Thermal Stress 


Confirmation of Quality 
and Reliability in Design 


Moisture Resistance 
Mechanical Stress 


Others 


Reliability Test 


Mass 
Production 


; Confirmation of Quality 
Quality Approval (2) Process Check same as and Reliability in Mass 
Quality Approval (1) Production 





Figure 1 Flowchart of Device Design Qualification 
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3.3 Quality and Reliability Control in Mass 


Production ) 


In mass production, quality is the functional 


Process 


Material, Parts 
Material, 


Parts ; 
Inspection o 


Material and Parts 


Products 
Products 
Inspection 


Warehouse 


Shipment 


Customer 
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responsibility of each department, primarily as 


defined by the manufacturing department and the 
quality assurance department. The total function 


Quality Control 


Inspection on Material and 
Parts for Semiconductor 
Devices 


Manufacturing Equipment, 
Environment, Sub-material, 
Worker Control 


Inner Process 
Quality Control 


100% Inspection on 
Visual and Electrical 
Characteristics 


Sampling Inspection on 
Visual and Electrical 
Characteristics 


Reliability Test 


Quality Information 
Claim 
Field Experience 
General Quality 
Information 





flow is shown in Figure 2. 


Method 


Lot Sampling, 
Confirmation of 
Quality Level 


Confirmation of 
Quality Level 


Lot Sampling, 
Confirmation of 
Quality Level 


Testing, 
Inspection 


Lot Sampling 


Confirmation of 
Quality Level, Lot 
Sampling 


Feedback of 
Information 


Figure 2 Flowchart of Quality Control in the Manufacturing Process 
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Quality Assurance of IC Memories 
3.3.1 Quality Control on Parts and Materials 


With the tendency toward higher performance and 
higher reliability of devices, the quality control of 
parts and materials becomes more important. 
Items such as crystals, lead frames, fine wire for 
wire bonding, and packages and materials required 
in manufacturing processes like mask patterns and 
chemicals are all subject to inspection and control. 
Besides the qualification of parts and materials as 
stated in Section 3.2, the quality control of parts 
and materials begins at incoming inspection, 


which is performed based on purchase spec- 
ifications, drawings and (mainly) sampling tests 
based on MIL-STD-105D. Other activities related 
to quality assurance are as follows. 


1. Technology meetings with vendors. 
2. Approval and guidance of vendors. 
3. Analysis and test of physical chemistry. 


The typical check points of parts and materials are 
shown in Table 1. 


Table 1 Quality Control Check Points of Parts and Materials (example) 


Material parts important control items 


Water Appearance 
Dimension 
Sheet resistance 
Defect density 


Crystal axis 


Mask Appearance 
Dimension 
Resistoration 


Gradation 


Fine wire for wire bonding Appearance 
Dimension 
Purity 


Elongation ratio 


Frame Appearance 
Dimension 
Processing accuracy 
Plating 


Mounting characteristics 


Ceramic package Appearance 

Dimension 

Leakage resistance 
Plating 

Mounting characteristics 
Electrical characteristics 
Mechanical strength 


Plastic Composition 

Electrical charactristics 
Thermal characteristics 
Molding performance 


Mounting characteristics 


Check points 


Damage and contamination on surface 
Flatness 

Resistance 

Defect numbers 


Defect numbers, scratches 
Dimension level 

Uniformity of gradation 
Contamination, scratches, bend, twist 
Purity level 

Mechanical strength 


Contamination, scratches 
Dimension level 


Bondability, solderability 
Heat resistance 


Contamination, scratches 
Dimension level 
Airtightness 

Bondability, solderability 
Heat resistance 


Mechnical strength 


Characteristics of plastic material 


- Molding performance 
Mounting characteristics 
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3.3.2 Process Quality Control 


Control of process quality is extremely significant 
in the overall process of device quality assurance. 
Quality control functions at every stage of 
production are described below. Figure 3 lists 
specific process quality control factors. 


1. Quality control of products in every stage of 
production 
Potential device failure factors should be 
removed as soon as possible in the manu- 
facturing process. To do this, check points are 
set up within each process to prevent products 
exhibiting failure factors to move onto any 
following process. Especially for devices 
designed for high reliability, manufacturing 
lines are rigidly monitored to control process 
quality. Additionally, we perform very 
stringent checks on some processes and/or lots, 
and even 100% inspections in certain critical 
processes to remove potentially failing items 


related to unavoidable manufacturing | 


variances. Screening based on high temper- 
ature aging or temperature cycling are also part 
of quality assurance procedures. Controlling 
quality during processing includes these items: 


a. Control of conditions of equipment and 
workers 

b. Sampling test of uncompleted products 

c. Proposal and implementation of improve- 

_ ments in working conditions 

d. Continuous worker education 

e. Maintenance and improvement of yields 

f. Identification of quality problems, and 
implementation of countermeasures to 
eliminate them 

g. Communication of quality-related informa- 
tion 


2. Quality control of manufacturing facilities and 
measuring equipment 
Manufacturing facilities have been developed 
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to answer the need for higher device 
performance and automated production. It is 
also important to define and accurately 
measure quality and reliability. 


At Hitachi, automated manufacturing is used to 
reduce manufacturing variances. The 
operation of high performance equipment 
requires automated control to function 


properly. 


Maintenance inspections are carried out daily 
to ensure proper quality control, and in some 
instances at other more frequent intervals 
according to specifications, at every check 
point. 


The adjustment and maintenance of measuring 
equipment is done according to specifications 
and past experience, and is vigorously 
monitored to maintain and improve the quality 
of our products. 


. Quality control of the manufacturing environ- 


ment and submaterial 

Final quality and reliability of devices are 
especially affected by manufacturing 
processes. We therefore thoroughly control 
factors of the manufacturing environment, such 
as gases or pure water. 


Dust control is critical to achieve higher 
integration and higher device reliability. To 
maintain and improve the cleanliness of the 
manufacturing site, we take great care to keep 
buildings, facilities, air-conditioning systems, 
materials, clothes, and all possible elements 
associated with production as clean and dust- 
free as we can. We extend this effort to 
periodically check the ambient air in the 
manufacturing facility for floating dust, and we 
check for any minute amounts which might 
have accumulated on the floor, other surfaces, 
or on any equipment. 
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Process 


Purchase of Material 
Wafer 
Surface Oxidation Oxidation 


Inspection on Surface 
Oxidation 


Photo 
Resist 


Photo Resist 


Inspection on Photo Resist 
© PQC Level Check 
Diffusion Diffusion 


Inspection on Diffusion 
© PQC Level Check 


Evaporation Evapo- 
ration 
Inspection on Evaporation 


© PQC Level Check 
Wafer Inspection 


Inspection on Chip 
Electrical Characteristics 


Chip Scribe 

Inspection on Chip 
Appearance 

© PQC Lot Judgement 


Assembling Assembling 


PQC Level Check: 


Inspection after 
Assembling 
© PQC Lot Judgement 


Sealing 
© PQC Level Check 


Final Electrical Inspection 
© Failure Analysis 


Sealing 


Marking 


Appearance Inspection 


Sampling Inspection on 
Products . 


Receiving 


Shipment 
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Control Point 


Characteristics, Appearance 


Appearance, Thickness of 
Oxide Film 


Dimension, Appearance 


Diffusion Depth, Sheet 
Resistance 

Gate Width 

Characteristics of Oxide Film 
Breakdown Voltage 


Thickness of Vapor Film, 
Scratch, Contamination 


Thickness, Vy4Characteristics 


Electrical Characteristics 


Appearance of Chip 


Appearance after Chip 
Bonding 

Appearance after Wire 
Bonding 

Pull Strength, Compresion 
Width, Shear Strength 


Appearance after Assembling 


Appearance after Sealing 
Outline, Dimension 
Marking Strength 


Analysis of Failures, Failure 
Mode, Mechanism 





Purpose of Control 


Scratch, Removal of Crystal 
Defect Wafer 
Assurance of Resistance 


Pinhole, Scratch 


Dimension Level 
Check of Photo Resist 


Diffusion Status 


Control of Basic Parameters 
(VrH, etc) Cleaness of surface 
Prior Check of Vin 
Breakdown Voltage Check 
Assurance of Standard 
Thickness 


Prevention of Crack, 
Quality Assurance of Scribe 


Quality Check of Chip 
Bonding 

Quality Check of Wire 
Bonding 

Prevention of Open and 
Short 


Guarantee of Appearance 
and Dimension 


Feedback of Analysis Infor- 
mation 





Figure 3 Example of Process Quality Control Factors 
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3.3.3 Final Tests and Reliability Assurance Tests 


I. 


Final tests 

Lot inspection is done by the quality assurance 
department for products already passed in 
100% testing during the manufacturing 
process. Although 100% performance is 
expected, sample lot inspection is also carried 
out to prevent any possible accidental mixture 
of failed products with regular, satisfactory 
devices. | 


Customer 


Claim 
(Failures, Information) 


Sales Dept. 
Sales Engineering Dept. 


Quality Assurance Dept. 


Sales Dept. 
Sales Engineering Dept 


Reply 


Customer 
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The extra lot inspection not only confirms that 
all products meet all user requirements, but 
considers any other potential factors. Our lot 
inspection is based on MIL-STD-105D. 


. Reliability assurance tests 
To assure reliability, appropriate tests are 


performed periodically on each manufacturing 
lot if the user requires such a high level of 
examination. 


Failure Analysis 


Countermeasure 
Execution of 
Countermeasure 


Follow-up and Confirmation of 
Countermeasure Excution 





Figure 4 Process Flowchart for Customer-Reported Failure 
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Outline of Testing Method 


1. Inspection Method 


In memory IC inspection, the quality cannot be 
judged solely by a DC test on the external pins. 
The number of elements such as transistors which 
can be judged in a DC test is a very small part of 
all elements. The proposed address patterns listed 
below inspect whether internal circuits are 
functioning correctly. 


All low, all high 
Checker flag 
Stripe pattern 
Marching pattern 
Galloping 
Walking 
Ping-pong 


Oy ae SS a 


These are only a few representative samples of the 
testing options. There are also patterns to check 
the mutual interference of bits and the maximum 
power dissipation. Among the listing, 1 through 4 
are called N patterns, which can check one 
sequence of N-bit IC memory with several 
consecutive cycles of N patterns. 5 through 7 are 
called N2 patterns, which need several cycles of 
N2 patterns to check one sequence of N-bit IC 
memory. Serious problems arise using N* patterns 
in large-capacity memory. For example, the 
inspection of 1-Mbit memory with the galloping 
pattern takes considerable time—about 120 hours. 
1, 2, and 3 are rather simple and effective 


methods, but these patterns will not find all the 
failures in decoder circuits. Marching is the most 
simple and powerful pattern to check the functions 
of IC memories. 


2. Marching Pattern 


The marching pattern, as its name indicates, is a 
pattern in which ls sequentially replace Os 
throughout the device. The Is “march” into all 
bits of 0. For example, a simple addressing of 16- 
bit memory is described below. 


1. Clear all bits (see Figure 1 a). 

2. Read O from the Oth address and check that 
read data is 0. Hereafter, to read means 
“checking and judging data.” 

. Write 1 on the Oth address (see Figure 1 b). 

. Read 0 from the Ist address. 

. Write | on the Ist address. 


Ma & W 


. Read 0 from the nth address. 

7. Write 1 on the nth address (see Figure 1 c). 

8. Repeat 6 and 7 to the last address. Finally all 
data will be 1. 

9. After all data has become 1, repeat from 2 

through 8 replacing 0 with 1. 


On 


In this method, SN address patterns are necessary 
for the N-bit memory. 





| Figure 1 Addressing Method of 16-Bit Memory in the Marching Pattern 
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Packing Specifications 


1. Forms of Package Packing -° (1) corrugated cardboard packing box — (2) inside | 
| box — (3) magazine (or tray or tape). 

The forms of IC delivery include, as shown below, — The magazine, tray, or tape is designed so that the 

leaving the IC unsealed in a packing box and using — package is not subjected to damage during 

an inside box in which there is a magazine, a tray, _ transport. When the seal is opened, the package 


or tape, with the IC being housed inside. In the —_— should be handled with great care so that it is not 
unsealed mode, the order of operations should be damaged. 


1. Cardboard packing box 


Carton tape (blue) 


PP band 


2. Inside box 


Corrugated cardboard 


a) See 


Cardboard Magazine Corrugated cardboard 


3. Magazine, tray or tape 


Tape iC device 


Stopper IC device a pa ne Se 
f PN’ 


Magazine 
IC device Tray 
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Packing Specifications 


2. Moistureproof Packing during mounting. For this reason, moistureproof 
packing is carried out for plastic surface mount 
packages which carry large chips for the purpose 
of preventing moisture absorption during transport 
and storage. The specifications are shown below. 


When a surface mount product is subjected to 
solder reflow mounting after the package has 
absorbed moisture, cracking of the package occurs 


Stopper Magazine LSI 





Lt Magazine 


Moisture proof bag Siicagel 
(within aluminium foil) 


Moisture proof 
packing 


Inside box 
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Packing Specifications 


3. Taping for IC 


Emboss tape: Tape width 16 to 24 mm Unit mm 





i 
Tape withdraw direction 


Package Maximum 
Package Code W P Ao Bo Ko F D; Storage No. 
SOP FP-24D 24 16 12.5 16.3 3.2 11.5 2 1000 IC/reel | 
FP-28DA 24 16 12.4 18.5 3.1 11.5 2 1000 IC/ree!l 
TSOP Il TTP-20DA 16 12 6.9 10.6 2max 7.5 1.6 min 2000 IC/reel 
SOU CP-20D 24 12 8.8 17.8 3.7 11.5 2.05 1000 IC/reel 
CP-20DA 24 12 10.35 17.7 43 11.5 2 1000 IC/reel 
CP-24D 24 12 8.9 16.3 4.15 11.5 2 1000 IC/reel 
CP-28DN 24 12 9.0 18.6 42 11.5 2 1000 !C/reel 


CP-28D,28DA 24 16 11.6 1865 4.2 11.5 2.05 1000 !C/reel 


HITACHI 
1-68 Hitachi America, Ltd. ¢ Hitachi Plaza * 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300 





Packing Specifications 


4, Taping for IC Memorys 


Emboss tape: Tape width 32 to 44 mm Unit: mm 





> 
Tape withdraw direction 








Package Maximum 
Package Code W P Ao Bo Ko F Ss D, Storage No. 
SOP FP-32D 32 16 14.65 21.15 355 142 284 2.05 1000 !C/reel 


FP-40D 44 24 14.7 263 3.1 20.2 40.4 2.0 750 IC/reel 

FP-44D 44 24 166 288 3.5 20.2 40.4 2.0 750 IC/reel 
SOU CP-32D 32 16 11.45 21.5 405 142 28.4 2.05 1000 IC/reel 

CP-40D 44 16 11.7 26.75 4.2 20.2 40.4 2.05 750 IC/reel 


PLCC CP-44 32 24 17.85 17.85 495 142 28.4 2.05 500 IC/reel 


CP-52 32 24 20.55 205 5.35 142 284 2.05 500 IC/reel 

CP-68 44 32 26.0 259 4.9 20.2 404 2.05 250 IC/reel 

CP-84 44 36 30.9 308 4.9 20.2 40.4 2.05 250 IC/reel 
TSOP (1) TFP-20DA 32 12 (8.5) (20.4) 1.75 14.2 284 2.05 1000 IC/reel 

TFP-20DAR 

TFP-32D 

TFP-32DR 
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Packing Specifications 


4. Taping for IC Memorys (cont) 


Package 
TSOP (Il) 


Package 
Code W P Ao Bo Ko F 


TTP-24D 32. 16 12.05 18.95 1.65 14.2 
TTP-24DR 

TTP-28D 

TTP-28DR 

TTP-40DA 

TTP-40DAR 

TTP-44D 

TTP-44DA 

TTP-44DB 

TTP-44DBR 


TTP-32D = 32 16 12.2 21.75 1.85 14.2 
TTP-32DR 
TTP-32DA 
TTP-32DB 


TTP-48D 32 24  —§ (15.95)'1(20.30)11.65 14.2 


Note: 1. Subject to change without notice. 
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Application 
1. Static RAM 


1.1 Static RAM Memory Cell 


A memory cell used in Hitachi static RAM 
consists of 4 NMOS transistors and 2 load 
resistors as shown in Figure 1-1. The data in the 
cell can be retained as long as power is supplied, 
and read out without being destroyed. 


1.2 Data Retention Mode and Battery Backup 
System 


The data in RAM is destroyed at power off. 
However, CMOS static RAM has a data retention 
mode. In this mode, power consumption at 
standby is extremely low and supply voltage can 
be reduced to 2 V. This enables a battery backup 
system to retain the data during power failure. 


Data Retention Mode: The important point in 
designing a battery backup system is the timing 
relationship between the memory power supply 
and the chip select signal during a change from the 
ordinal power source and battery power. If proper 
timing for the change is missed, memory data 
might be destroyed. 


Figure 1-2 shows the timing for switching the 
power supply. The definitions for the technical 
terms related to the data retention mode are as 
follows. 





Data retention mode: The period during which the 
supply voltage is lower than the specified 
operation voltage. During this period, memory 
must be kept in non-select condition (e.g. CS = 
VpR — 9.2 V). 


tcpr (time from chip select to data retention): The 
minimum time needed to change from operating 
mode to data retention mode. Normally 0 ns. 


tr (operation recovery time): The minimum time 
needed to change from data retention mode to 
operating mode. 


Vopr (data retention voltage): The voltage 
applied in data retention mode. Normally the 
minimum supply voltage needed to retain 
memory data is 2 V. 


Word line 


Figure 1-1 Static RAM Memory Cell 


Data retention mode 


45V 


, 45V77 
\ Vor 22.0 V xy’ 


CS(CE) 2 Vpr— 0.2 V 





Figure 1-2 Timing for Battery Backup Application 
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IccprR (data retention current): The current 
consumption in the data retention mode depends 
on the memory power supply voltage and ambient 
temperature. It is specified as supply voltage, 
Vopr = 3.0 V. 


Battery Backup System: The sequence of 
activities required to switch to battery backup is as 
follows. | 


1. External circuit detects a failure in the system 
power supply. : 

2. External circuit switches the RAM to standb 
mode. 

3. External circuit separates the RAM from the 
system power supply. 

4. External circuit switches to the backup power 
supply. 


The control circuit detects the power failure and 
disconnects the power source after switching 
memory to the standby mode. On recovery, it 
confirms the power supply availability and, after 
some delay, returns memory to the operating 
mode. Memory control signals depend on the 
types of memory used in the system. 


1. Using memory with only one CS: 
The NAND signal between the control signal 
and chip select signal should be connected to 


System Voc 


CS. Since the level of CS in the data retention 
mode must be higher than Vppr — 0.2 V, the 
power supply for this NAND gate must either 
be shared with the memory power supply or be 
pulled up to the memory power supply. 


2. Using memory with two CS: 

Basically, the signals are the same as above. In 
general use, two pins should be used for the 
control signal and the chip select signal, 
respectively. When the CS intercepts the 
current path of other pins in the input buffers, it 
is used as control signal input for the data 
retention mode. 


3. Using memory with CS and CS: 

Since CS selects the chips at high level, it is 
preferable to use CS rather than CS as a control 
signal input for the data retention mode. As 
soon as power down is detected, the signals 
should be brought low. Therefore, a pull-up to 
the memory power supply level is not needed, 
thus simplifying the circuit organization. 


Figure 1-4 shows an example of a battery backup 
system circuit. Hitachi recommends using CMOS 


logic for gate G1 in a control circuit and memory 


Vcc. The low Vcg transistor Q, is required to 
switch the regulating circuit from system power 
supply to backup power supply. 


Memory Vcc 


Memory 
control pin 





Figure 1-3 Example of Battery Backup System 
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Regulating circuit 


Detective 
circuit 
of system 


select | 
generatnig 
circuit 





Memory Vcc 


circuit 


Figure 1-4 Example of a Battery Backup System Circuit 


2. Pseudo-Static RAM 


2.1 Pseudo-Static RAM Features 


PSRAM is a new type of IC memory designed to 
meet the demands for lower power consumption 
and lower cost. 


RAMs (random access memory) are roughly 
Classified into DRAMs (dynamic RAM) and 
SRAMs (static RAM). These memories vary in 
characteristics such as density, cost, and control 
method because of differences of their memory 
cell structures. By understanding the advantages 
and disadvantages of each device, a system 
designer can choose the best product for his 
application. 


The advantages of DRAM are high density and 
low cost. These features are a result of the simple 
and small structure of its memory cell, which 
consists of one transistor and one capacitor. 
However, DRAM requires refresh (periodic 
charging) along with external control signals for 
refresh. In addition, the address multiplex method 
of decreasing the number of pins to obtain high 
density requires external circuits, such as an 
address multiplexer for generating addresses in a 
time-shared manner. Thus, a system timing design 
using DRAMs becomes complicated. 


SRAM, on the other hand, does not require refresh 
and uses a non-address multiplex approach. Thus, 
SRAM can be interfaced to the MPU easily while 
keeping its external circuitry simple. However, 
SRAM requires a larger cell area and has lower 
density than DRAM because its memory cell is 


organized with 4 transistors and 2 resistors based 


on flip-flop circuits. 


PSRAM has been developed as a new type of 
RAM providing the low cost per bit of DRAM and 
easy usage of SRAM. PSRAM offers the simple 
look of SRAM by providing part of the external 


Circuits necessary with DRAM. 


Table 2-1 lists the features of PSRAM, DRAM, 
and SRAM. PSRAM requires refresh like DRAM. 
One of three PSRAM refresh modes can be 
selected to match its system: address refresh, 
automatic refresh, and self refresh. 


Figure 2-1 shows a comparison between systems 
using PSRAM and DRAM. By using PSRAM, 
many of the external circuits necessary for 
interfacing the MPU with DRAM can be 
eliminated. 
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Table 2-1 Comparison of SRAM, PSRAM, and DRAM Features 


SRAM PSRAM DRAM 
Memory cell 4 transistors and 1 transistor and 1 transistor and 

2 resistors 1 capacitor 1 capacitor 
Density (same 1 Mbits 4 Mbits 4 Mbits 
manufacturing process) 
Address Non-address multiplex | Non-address multiplex | Address multiplex 
Refresh Not necessary Necessary Necessary 
External circuit Simple <—______________YY——» Complexed 


Ce 
=e eet ae 


— 
id 
Retesh aaron] address 
@ betas 


Timer and 
controller 


Address 
ASAE AE RSE NAT AS OTST RE EAA 
> 


QO. 
Sat te 
Timer and 


controller 





Figure 2-1 System Organization of DRAM and PSRAM 
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2.2 Pseudo-Static RAM Data Retention 


PSRAM is useful in relatively small systems. 
Small systems require low current consumption 
since they often retain data with batteries. 
PSRAM with self-refresh retains data by internal 
refresh operation. Table 2-2 shows data retention 
characteristics. 


Power supply voltage of data retention of PPRAM 
are different from that of SRAM. This is due to 
the use of different memory cell types. PSRAM 
uses an One-transistor type memory cell as used in 
DRAM. Refresh is internally done in order to 
retain data. This refresh operation is almost same 
operation as normal read/write, and it determines 
the low limit of the supply voltage. Though power 
supply voltage of standard PSRAM is 4.5 V — 5.5 
V, some special parts retain data to 3.0 V. Please 
check the low limit of power supply in each data 
sheet. 


2.3 Operation of 4M PSRAM HM658512 


The operation of HM658512 is explained here for 
understanding of PSRAM function. 


2.3.1 Read/Write Cycle 


Figure 2-2 and figure 2-3 show the timing chart 
for the read and write cycle of the HM658512. 
The HM658512 can execute 2 types of accesses in 
the read cycle, a CE access (figure 2-2a) and an 


Application 


OE access (figure 2-2b). It writes data at the rising 
edge of WE (figure 2-3a) or at the rising edge of 
CE (figure 2-3b). 


2.3.2 Refresh Cycle 


Address refresh: This mode refreshes data by 
inputting row addresses 0-2047 through pins AO- 
A10 in sequence every 32 ms. Figure 2-4 shows 
the timing chart of distributed refresh. 


Automatic refresh: This mode refreshes data with 
an internal refresh address which is generated by 
setting OE/RFSH low with CE high. It is not 
requried to input a refresh address from address pins 
since it is generated internally. Figure 2-5 shows the 


timing chart for distributed automatic refresh. 


Self refresh: This mode refreshes data 
automatically at fixed periods with the internal 
refresh timer. The self refresh mode is enabled by 
keeping OE/RFSH low for more than 8 Us with CE 
high. This mode reduces the number of external 
circuits necessary for refresh since both refresh 
addresses and refresh request signals are generated 
internally. Figure 2-6 shows the timing chart for 
self refresh. The width of the OE/RFSH pulse 
while CE is high determines whether automatic 
refresh or self refresh is performed. When the 
pulse width exceeds 8 Us, the PSRAM enters self 
refresh mode. Self refresh mode is useful when 
retaining RAM data with batteries. | 





Table 2-2 Data Retention of SRAM, PSRAM, and DRAM 


SRAM 
Density (same 1 Mbits 
manufacturing process) 
Data retention voltage 2Vto5.5V 
Current consumption 1 pA (typ) 


(when saving data) 


Refresh Not necessary 


Notes: 1. Some of PSRAMs retain data at 3.0 V. 


(internal control) 


PSRAM DRAM 

4 Mbits 4 Mbits 

4.5V to 5.5 V"1 45Vto5.5V 
70 A (typ)" 150 pA (typ)"? 
Necessary Necessary 


(external control) 


2. Including refresh current. The typical values of HM658512 and HM514400A. 
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XXXX_ 


ee, 


a. CE access b. OE access 





Figure 2-2 Read Cycle 


Address KX XXXX 
7/ [/ 


a 


Data (Din | > (Din| >? 
a. Write at the rising edge of WE b. Write at the rising edge of CE 


Figure 2-3 Write Cycle 


32 ms 
15 ws 


<n A An AR AR AP 


- Refesh ~-— R/W — 





Figure 2-4 Address Refresh 
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| 


Refresh 


Figure 2-5 Automatic Refresh 


OE/RFSH 


Refresh 
28 us 





Figure 2-6 Self Refresh 


2.3.3 Switching from Self Refresh Mode to 
Read/Write Mode 


¢ After a self refresh is completed, the 
specification for ters must be followed. tprs 
is defined as the time from a OE/RFSH rising 
edge to the CE falling edge in the next cycle 
(see figure 2-7). 





OE/RFSH 


When using address refresh cycles in 
read/write cycles, an address refresh must be 
started within 15 Ls of completion of a self 
refresh, and the specified number of refresh 
cycles in the data sheet must be executed in 
succession. 





Figure 2-7 trys (Refresh Reset Time) 
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When using distributed automatic refresh 
cycles in read/write cycles, the first cycle of a 
distributed refresh must be executed within 15 
Lis of completion of a refresh. 


When using burst automatic refresh cycles in 
read/write cycles, the first cycle of automatic 
refresh must be started within 15 us of 


- completion of self refresh, and the specified 


number of refresh cycles in the data sheet must 
be executed in succession. 


2.3.4 Initialization 


Hitachi’s PSRAM can start operation by executing 
eight or more initialization cycles (dummy cycles) 
at least 100 [Us after the power voltage reaches 4.5 


V 


~ 5.5 V after power-on. An automatic refresh 


cycle can be used for initialization, where one 
automatic refresh cycle is equivalent to one 
initialization cycle. 


2.3.5 Miscellaneous Notes 


1-78 


If a short CE pulse of a width less than tcp min 
is applied to RAM, an incomplete read occurs 
and stored data may be destroyed. Make sure 


that CE low pulses of less than tcg min are 
inhibited. Note that a 10-ns CE low pulse may 
sometimes occur owing to the gate delay on 
the board if the CE signal is generated by the 
decoding of higher address signals on the 
board. Avoid these short pulses. One way to 
this CE short pulse is by gating the decoded 
addresses with an address strobe input. 


OE/RFSH works as refresh control in standby 
mode. A short OE/RFSH low pulse in standby 
mode may cause an incomplete refresh that 
will destroy data. Make sure that OE/RFSH 
low pulse of less than trap min are also 
inhibited. The definitions of tcp and tpap are 
shown in the pages of HM658512. 








PSRAM is more sensitive to noise than normal 
SRAM since it executes dynamic operation 
internally like DRAM. It is recommended to 
insert one bypass condenser per RAM. 


The OE/RFSH pin has two functions, OE for 
output enable and RFSH for refresh control. 
The specifications for parameters such as toyc 
and tocp must be followed to distinguish OE 
and RFSH. 
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3. Instructions for Using Memory 
Devices 


3.1 Prevention of Electrostatic Discharge 


As semiconductor memory designs are based on a 
very fine pattern, they can be subject to 
malfunction or defects caused by static electricity. 
Though the built-in protection circuits assure 
unaffected reliability in normal use, devices should 
be handled with these precautions: 


1. In transporting and storing memory devices, 
place them in a conductive magazine or 
wrapper, or put all pins of each device into a 
conductive mat, so that they are kept at the 
same potential. Manufacturers should give 
sufficient consideration on proper packing 
when shipping their products. 


tr 


When the devices are to be touched during 
mounting or inspection, the handler must be 
grounded. Do not forget to connect a resistor 
(1 MQ approximately is desirable) in series for 
protect 10 n against electrical shock. 


3. Keep the relative ambient humidity at about 
50% during processing. 


4. For working clothes, cotton is preferable to 
synthetic fabrics. 


5. Use a soldering iron operating at low voltage 
(12 V or 24 V, if possible) with its tip 
grounded. 


Vec 


y | 
P 
Output 


Intput 


N 


Figure 3-1 CMOS Inverter 
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6. When transporting a board with memory 
devices mounted on it, enclose it with 
conduciive materials. 


7. Use conductive materials of high resistance 
(about 10? ohms) to protect the devices from 
electrostatic discharge. Otherwise, if accident- 
ally put in contact with conductive materials 
such as a metal sheet, the devices may 
deteriorate or even breakdown, owing to the 
sudden release of charge stored on the surface. 


8. Never set a system in which memory devices 
are used near anything that generates high 
voltage (e.g., a CRT anode electrode, etc.). 


3.2 Using CMOS Memories 


As shown in Figure 3-1, the input of a CMOS 
memory is connected to the gate of an inverter 
consisting of PMOS and NMOS transistors. 
Figure 3-2 shows the relationship between the 
input voltage and current within the inverter. The 
top and bottom transistors turn on and create a 
current flow when the input voltage reaches an 
intermediate level. Therefore it is necessary to 
keep the input voltage below 0.2 V or above Vcc 
— 0.2 V in order to minimize power consumption. 
The data sheet specifies the standby current for 
two cases of input level (with minimum Vy and 
maximum Vj, and with 0.2 V or Vcc — 0.2 V), 
and the difference in values as being remarkably 
great. Some memory devices are designed to cut 
off such current flow in the standby mode by the 
control of input signals, but this depends on the 


= 
Cc 
ae 
= 
) 
= 
2 
po 
= 
opm 
Cc 
® 
he 
—_ 
— 
O 


Input Voltage 





Relationship Between Input Voltage 
and Current in a CMOS Inverter 


Figure 3-2 
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specific device type. This should be confirmed in 
data sheets for each device type. 


_ Another problem peculiar to CMOS devices is 
latch up. Figure 3-3 shows the cross section of a 
CMOS inverter and the structure of a parasitic 
bipolar transistor. The equivalent circuit of the 
parasitic thyristor is shown in Figure 3-4. When 
positive DC current or pulse noise is applied 
(Figure 3-4a), Tp3 is turned on owing to the bias 
voltage generated between the base and emitter. 
Also, trigger current flows to ground through Rp, 






internal 
input 
Vcc (+5 V) Vee 


internal 
input | iN 


Vss 9 (0 V) 


(a) 


Positive Tra ON: 
voltage ! 


| 


Tre ON} 


(a)Thyristor effect by 
positive voltage 





the base resistance of Tp». Asa result. Tp> 
becomes conductive and the current flows from 
power supply (Vcc) through the base resistance of 
Tr, (RN), which also puts Tp, into conduction. 
Then as the base of Tp» is rebiased by the 
collector current from Tp,. the closed loop 
consisting Of Tp; and Tp» reacts. Thus, current 
flows constantly between the power supply (Vcc) 
and ground even without the trigger current caused 
by outside noise. 

Latch up can also be caused by a negative pulse 
(Figure 3-4 b). Most semiconductor memory 


Pin 
C) 


Negative Tra ON 


voltage sy 
Tri ON 


v 
Tre ON 


(b)Thyristor effect by 
negative voltage 


Figure 3-4 Equivalent Circuit of Parasitic Thyristor 
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manufacturers are trying to improve latch up 
immunity in their products. Hitachi provides a 
broad enough guard band by applying a diffusion 
layer around the inputs and outputs, taking care 
not to connect the input to the pt diffusion layer. 
The input voltage for the 64-kbit static RAM 
HM62256, for example, is specified as follows: 


Vip max 6.0 V (not dependent on Vcc) 
Vii min 3.0 V (pulse width = 50 ns) 
—0.5 V (DC level) 


Thus almost no consideration for latch up is 
required in system designs using these devices. 


3.3 Noise Prevention 


Noise in semiconductor memories is roughly 
classified as input signal noise and power supply 
noise. 


Input Signal Noise: Input signal noise is caused 
by overshoot and undershoot. If either of them 
exceeds the recommended DC operating 
conditions, normal operation is hindered, and a 
voltage over the absolute maximum rating will 


break the device. When operating high speed 
systems, special care is required to prevent input 
signal noise. 


The noise can be prevented by inserting a serial 
resistance of less than 50 ohms into each input or a 
terminating resistance into the input line. 
Actually, however, input signal noise can be 
simply reduced by a stable power supply line, 
because the noise is often caused by an unstable 
reference voltage (ground level). 


Power Supply Noise: Power supply noise can be 
classed as low-frequency and high-frequency as 
shown in Figure 3-5. To assure a stable memory 
operation, combined low- and high-frequency 
noise should be held below 10 percent of the 
standard level of the peak-to-peak power supply 
voltage. 


Devices like dynamic RAMs, which operate from 
clock signals, or high speed CMOS static RAMs, 
through which current flows during the transition 
of signals, consume high peak current. When a 
power supply does not have enough capacity for 
the peak current, the voltage drops. And if the 


High-frequency noise: High-frequency noise: Not more than 10% of standard power supply voltage 


a ie 


See 
sa dae 


Low-frequency noise: 


Not more than 10% of standard power supply voltage. 


Total of low- and high-frequency: Not more than + 10% of standard power supply voltage. 





Figure 3-5 Power Supply Noise 


Preferred 


Vec VssVec VssVec Vss 
Se EE 


Data I/O 





Non-preferred 


1. Bypass lines are too 
long. 
2. Devices selected at 
a time are on the 
Vss Same mother line. 


Data I/O 


Figure 3-6 Examples of a Power Supply Board Pattern 
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recovery rate of the power supply synchronizes 
with its time constant, it may start oscillating. To 
reduce the influence of the peak current, a bypass 
capacitor of 0.1-0.01 UF should be inserted near 
the device. The following points must be 
considered in designing the layout of a board: 


1. For bypass capacitors, use titanium, ceramic, 
or tantalum capacitors which have better high- 
frequency characteristics. 


2. Bypass capacitors must be applied to the power 
supply pins of memory devices as near as 
possible, and inductance in the path from the 
Vcc pin to Vgg pin through the bypass 
Capacitor must be kept as low as possible. 


3. The line connected to the power supply on the 
board should be as wide as possible. 


4. It is preferable for the power supply line to be 
at right angles to devices selected at the same 
time, otherwise too much peak current will 
flow through one power supply line at a time. 


Pull-up 
CPU resistor 


Address 
bus 

cs 
control 


Stray 
capacitance 
on board 

C 


3.4 Address Input Waveform of Hi-BiCMOS 
Memory | 


Data stored in memory might be destroyed in a 
case where the address input of a HM6716, 
HM6719, HM6787, HM6788, or HM6789 series 
device floats and sticks near threshold voltage‘ 
(e.g., CPU sets the address bus to off state in 
Figure 3-7). Consequently, the following three 
methods are recommended to prevent malfunc- 
tions of a Hi-BiCMOS memory device. 


A: Insert the latch as shown in Figure 3-7 to keep 
the address input from floating. 

B: Set CS high while the address input floats. 

C: Insert a pull-up resistor (R) to hold the time 
constant of the rising edge waveform on the 
address input pin (t, = R x C) below 150 ns. 


Stable operation can be assured if the above three 
methods (A, B, C) have been adopted. Should any 
further problems arise, please contact one of our 
sales offices. 





Write Floating Read 
Figure 3-8 
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SECTION 2 


BiCMOS FAST STATIC RAMs 


e TTL I/O 
e ECL I/O 
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HM6708SH/HM6709SH Series — 


65,536-words x 4-bits High Speed Static Random Access Memory 


Features 


strobe required 


typ 


65,536 words x 4 bits organization 

Fully compatible with TTL input and output 

0.8 um Hi-BiCMOS process 

+5 V single power supply 

Completely static memory: No clock or timing 


Low power dissipation (DC) operating: 400 mW 


Super fast access time: 10/12 ns max 


Ordering Information 


Access 


Type No. time 


HM6708SHJP-10 10 ns 


HM6708SHJP-12 12 ns 


HM6709SHUJP-10 10 ns 


HM6709SHJP-12 12 ns 


Pin Description 

Pin name 

AO-A1i5 

//01-1/04 

WE 

cS 

OE (for HM6709SH only) 
Vss | 
Voc 


NC 


Package 
300-mil 24-pin 
plastic SOJ (CP-24D) 


300-mil 28-pin 
plastic SOJ (CP-28DN) 


Function 
Address input 
Data input/output 
Write enable 
Chip select 
Output enable 
Ground 

Power supply 


No connection 





TTL VO 








Pin Arrangement 


HM6708SH Series 


(Top View) 


HM6709SH Series 


(Top View) 
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HM6708SH/HM6709SH Series 


Block Diagram 


Memory Matrix 
256 X 1024 


a le VO 


| Column Decoder | Decoder 


RRRRRRI 


Note: 1. HM6709SH only 





Function Table (HM6708SH) 


Input 

cs WE Mode V/O pin Vec current Reference cycle 
H X Not selected High Z Isp, Isai — 

L H Read Data out loc: lect Read cycle (2), (3) 


L L Write Data in loc: loci Write cycle (1), (2) 
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HM6708SH/HM6709SH Series 


Function Table (HM6709SH) 


Input 

CS WE OE _ Mode VO pin Voc current Reference cycle 

H X X Not selected High Z Isp, Ispi — 

L H H Output disable High Z loc: lect — 

L H L Read Data out loc: lec Read cycle (1), (2), (3) 

L L H Write Data in loc: loci Write cycle (1), (2), (3), (4) 
L L L Write Data in leo: loci Write cycle (5), (6) 





Absolute Maximum Ratings 


Parameter Symbol Rating Unit 
Supply voltage with respect to Vss pin Voc —0.5 to +7.0 V 
Terminal voltage with respect to Vsg pin Vr —0.5 to Voc + 0.5 V 
Power dissipation Pr 1.0 W 
Operating temperature range Topr 0 to +70 °C 
Storage temperature range (with bias) Tstg (Bias) —10 to +85 °C 
Storage temperature range Tstg —55 to +125 °C 


For the AC and DC specifications shown in these tables, the devices were tested with a minimum 
transverse air flow exceeding 500 linear feet per minute. 


Recommended DC Operating Conditions (0°C< Ta < 70°C) 


Parameter Symbol Min Typ Max Unit 
Supply voltage Voc 4.5 5.0 5.5 V 
Vss 0.0 0.0 0.0 V 
Input high voltage Vin 2.2 — Veco + 0.5 V 
Input low voltage Vit —3.0"1 — 0.8 V 





Note: 1. Pulse width 10 ns, DC: -—0.5 V 
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HM6708SH/HM6709SH Series 


DC Characteristics (Vcc = 5.0 V + 10%, Ta = 0 to +70°C) 


HM6708SH/HM6709SH 
-10 -12 
Parameter Symbol Min Typ"! Max Min Typ*t Max Unit Test conditions 
Input leakage current [hy] —- —- 2 —> — 2 WA Voc = 5.5 V, Vin = 0 V to 
Vec 
Outputleakage current |liol — — 10 — — 10 pA CS=Vy, or OE=Vj,, WE = 
Vit» Vio = 0 V to Voc 
Operating power supply  Icc — 60 100 — 60 100 mA CS=VWjy,lyo=OmA 
current 
Average operating current Icc; — 130 180 — 120 175 mA Min. cycle, lyo=0mA 
Standby power supply Isp —- — 40 — — 40 mA CS=Vin, Vin = Vin OF Vit 
current ea a oe 
Ispi = — 30 Set 30 mA CS2 Voc — 0.2 V, VIN Ss 
0.2 Vor Vin > Voc -—0.2V- 
Output low voltage Vo. — — 04-—- — 04 V_ Ig. =8mA 
Output high voltage Vou 24 —- — 24 — — VV Ipy=-4mA 


Note: 1. Typical limits are: Voc = 5.0 V, Ta = 25°C, and specified loading. 


Capacitance (Ta = 25°C, f = 1 MHz) 


Parameter Symbol Max Unit Test condition 
Input capacitance : Cin"! 6 pF Vin=0V 
Output capacitance Cio! 10 pF Vio = OV 


Note: 1. This parameter is sampled and is not 100% tested. 
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HM6708SH/HM6709SH Series 


AC Characteristics (Vcc = 5 V + 10%, Ta = 0°C to +70°C unless otherwise noted) 


Test Conditions 


¢ Input pulse levels: Vgg to 3.0 V ¢ Input rise and fall times: 4 ns 
e Input timing reference levels: 1.5 V ¢ Output reference levels: 1.5 V 
e Output load: See figure 





Output Output 


255 Q 255 Q 
* including 
scope and jig 
capacitance 


Output Load A Output Load B 


(for tuz, ttz, tonz, toiz, twz& tow) 





Read Cycle 

| HM6708SH/HM6709SH 

-10 “12 
Parameter _ Symbol — Min Max Min Max Unit 
Read cycle time tro 10 — 12 — ns 
Address access time tan —_ 10 — 12 ns 
Chip select access time ~ tacs — 10 — 12 ns 
Chip selection to output in low Z tiz 1"? 3 — 3 — ns 
Output enable to output valid toes — 5 — 6 ns 
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HM6708SH/HM6709SH Series 


Read Cycle (cont) 

HM6708SH/HM6709SH 

-10 -12 
Parameter Symbol Min Max Min Max Unit 
Output enable to output in low Z torz 1°23 0 — 0 — ns 
Chip deselection to output in high Z ty"! 2 0 5 0 5 ons 
Output hold from address change tou 3 — 3 — ns 


Notes: 1. This parameter is sampled and is not 100% tested. | 
2. Transition is measured +200 mV from steady state voltage with specified loading in Load (B). 
3. These parameters are for HM6709SH. 


Write Cycle 

HM6708SH/HM6709SH 

-10 , -12 
Parameter Symbol Min Max Min (Max Unit 
Write cycle time © get = 10 — 12 — ns 
Chip selection to end of write tow 8 — 9 — ns 
Address valid to end of write taw 10 —— 11 — ns 
Address setup time tas 0 — 0 — ns 
Write pulse width twp 8 — 9 — ‘ie 
Write recovery time twr 0 — 0 — ns 
Data valid to end of write tow 6 — 6 ~_— ns 
Data hold time tou 0 — 0 — ns 

Write enable to output in high Z twz 2 °3 0 5 0 6 ns 

Output disable to output in high Zs tcyz 234 0 6 0 6 ns 
Output active from end of write tow 2 3 3 — 3 — ns 





Notes: 1. All write cycle timings are referenced from the last valid address to the first transitioning 
address. 
2. This parameter is sampled and is not 100% tested. 
3. Transition is measured +200 mV from steady state voltage with loading specified in Load (B). 
4. These parameters are for HM6709SH. 
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HM6708SH/HM6709SH Series 


Timing Waveforms 


Read Cycle 1 






As Wk WVLLLLL. 


SY =| __ aay 2 


tacs 


oan ee 


High Impedance 


Note: 1. WE=Viy 


Read Cycle 2 


Address 


t 
to an toH 


Data Out Previous Data Valid XXX { — patavaid «= (KX 


Notes: 1. WE=Viy, 
2. CS =Vip 
3. OE = Vi, 
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HM6708SH/HM6709SH Series 


Read Cycle 3 


tacs tHz 


tLz : 
XX ay, 
High Impedance COP ee LZ 


Notes: 1. WE=Viy 
2. OE = VIL 
3. Address valid prior to or coincident with CS transition low. 





Write Cycle 1 (OE = H, WE controlled) 






Address 


= WAAAY 
= — hy | 
one KK KKKKY KXLY 


High Impedance 





MLM LLLL. 
= 





‘Data Out 





Note: 1. A write occurs during the overlap of alow CS and a low WE (twp). 
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HM6708SH/HM6709SH Series 
Write Cycle 2 (OE = H, CS controlled) 


os 


taw 


ANNAN ee 7, 


XXKKKK XKKM 


Data Out High Impedance 





Data In 


Note: 





1. A write occurs during the overlap of a low CS and a low WE (twp). 
Write Cycle 3 (OE = clocked, WE controlled) 


Address 


Data Out High Impedance 


tow 


KX ve KX am 


1. A write occurs during the overlap of a low CS and a low WE (twp). 


2. During this period, I/O pins are in the output state so that the input signals of opposite 
phase to the outputs must not be applied. 


Data In High Impedance 


Notes: 
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HM6708SH/HM6709SH Series 


Write Cycle 4 (OE = clocked, CS controlled) 


Address | 


ZTE 
— 


WZ 


tow 
VV VV 
can XK esas KX 


Baiaou High Impedance 
Notes: 1. A write occurs during the overlap of a low CS and a low WE (twp). 
2. If CS low transition occurs simultaneously with the OE high transition or after the OE 
transition, output remain in a high impedance state. 





Write Cycle 5 (OE = L, WE controlled) 


woos OK C«é*S 
Wik YTITTZZ 


tas Cy 
.\\ ae ae 


twZ | *2 tow 
\_N\_ NNN NNN High Impedance | V3 NZ 
sj... Ser NAN 


LD. 


tow “4 
High impedance High Impedance 
Data In Hal "4 Data Valid ~ ee 


. Awrite occurs during the overlap of a low CS and a low WE (twp). 
2. During this period, I/O pins are output state so that the input signals of opposite phase 
to the outputs must not be applied. 
. Output data is the same phase of write data of this write cycle. 
. If CS is low during this period, I/O pins are in the output state. Then, the data input 
signals of opposite phase to the outputs must not be applied to them. 
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HM6708SH/HM6709SH Series 


Write Cycle 6 (OE = L, CS controlled) 


Address 


LT TIITI/ 


High Impedance 
Data Out 


tDH 
tpw 


Data in me KK davens KK KKK) 


Notes: 1. A write occurs during the overlap of a low CS and a low WE (twp). 
2. If the CS low transition occurs after the WE low transition, output remain in a high 
impedance state. 
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HM67832SH Series 


32,768-word x 8-bit High Speed Static Random Access Memory 


Features Pin Arrangement 


32,768 words x 8 bits organization 

Directly TTL compatible input and output 

0.8 um Hi-BiCMOS process 

+5 V single power supply 

Completely static memory: No clock or timing . 
strobe required 

Low power dissipation (DC) 

operating: 400 mW typ 

Super fast access time: 10/12 ns (max) 


Ordering Information 


Access 
Type No. time Package 


HM67832SHUP-10" 10ns 300 mil 28 pin 
ee 6 plastic SOL 
HM67832SHJP-12* 12ns (CP-28DN) 


(Top View) 





*Organization: 32k x 8 


Pin Description 


Pin name Function 
AO-A14 Address input 
VOi-1/O8 Data input/output 
WE Write enable 

cS | Chip select 

OE Output enable 
Vss Ground 

Voc Power supply 
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HM67832SH Series 


Block Diagram 


>a 
ss _ 
os _ 
S| Row 


: Memory Matrix 
irl cae 256 x1024 
3 


Input 
Dats Column I/O 


Control 





Column Decoder 
AR ae Rae Re aR 





Function Table 


input 

CS WE OE Output Mode Voc current Reference cycle 

H X X High Z Not selected Isp; Ispi — 

L H H High Z Output disable = Ioc; — 

L H L Dataout Read lect Read cycle 1, 2,3 

L L H Data in Write locs Write aes 1,2, 3,4 

L L L Data in Write loc1 Write cycle 5, 6 
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HM67832SH Series 


Absolute Maximum Ratings 


Parameter Symbol Rating Unit 
Supply voltage with respect to Vs Voc —0.5 to +7.0 V 
Voltage on any pin with respect to Vss Vr —0.5 to Voc + 0.5 V 
Power dissipation Pr 1.0 W 
Operating temperature range Topr 0 to +70 °C 
Storage temperature range (with bias) T sg(bias) ~—10 to +85 °C 
Storage temperature range T stg —55 to +125 °C 


For the DC and AC specifications shown in these tables, this device was tested under a minimum 
transverse air flow exceeding 500 linear feet per minute. 


Recommended DC Operating Conditions (Ta = 0 to +70°C) 


Parameter Symbol Min Typ Max Unit 
Supply voltage Vec 4.5 5.0 5.5 V 
Vs 0.0 0.0 0.0 V 
Input high voltage Vin 2.2 — Voc + 0.5 V 
Input low voltage Vir —3.0"1 — 0.8 V 


Note: 1. Pulse width 10 ns, DC: -0.5 V 
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HM67832SH Series 


DC Characteristics (Vcc = 5.0 V + 10%, Ta = 0 to +70°C) 





HM67832SH 
-10 -12 
Parameter Symbol Min Typ Max Min Typ Max Unit Test conditions 
Input leakage current heal —- — 2 —- — 2 WA Voc = 5.5 V, Vin = 0 V to 
Vec 
Output leakage current lol — — 10 — — 10 wA CS=Vy, or OE = Vin, 
WE = Vit» Vio =0Vto Voc 
Average operating current Icc; — 150 200 — 140 195 mA Min. cycle, lyo=0OmA 
Standby power supply Isp — — 40 — — 40 mA CS = Vin, Vin = Vin OF Vit 
current aN Nae Ne SEES le ne PES A 8 eRe EO 
Ispi —- —- 30o-— — 390 mA CS2Vo¢c- 0.2 V, 
VIN <0.2 Vor 
Vin 2 Voc —-0.2V 
Output low voitage VoL — — 04 — — 04 \V_ Ig. =8mA 
Output high voltage Vou 24 —-— — 24 —- — Vlog =—4mA 


Note: 1. Typical limits are at Voc = 5.0 V, Ta = 25°C, and specified loading. 


Capacitance (Ta =25°C, f=1 MHz) 


Parameter Symbol Max Unit Test condition 
Input capacitance Cin"! 6 pF Vin=0V 
Input/output capacitance Cio ' 10 pF Vio =0V 


Note: 1. This parameter is sampled and has not been 100% tested. 
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HM67832SH Series 


AC Characteristics (Vcc = 5 V + 10%, Ta = 0 to +70°C, unless otherwise noted) 
Test conditions | 


¢ Input pulse levels: Vgg to 3.0 V ¢ Input rise and fall time: 4 ns 
e Input timing reference levels: 1.5 V e Output reference level: 1.5 V 
e Output load: See figure 


+5V 


480 Q 
Output 


2552 5 pF * 
5 * including 

scope and jig 

capacitance 


Output load A Output load B 


(for tyz, tLz, tonz, torz, twz & tow) 





Read Cycle 

HM67832SH 

-10 “12 
Parameter | Symbol Min) Max Min Max Unit 
Read cycle time trac 10 — 12 _ ns 
Address access time tan — 10 — 12 ns 
Chip select access time tacs — 10 — 12 ns 
Chip selection to output low Z tz 12 3 — 3 — ns 
Output enable to output valid toe — 5 — 6 ns 
Output enable to output low Z torz 12 0 — 0 — ns 

_ Chip deselection to output high Z tyz | 2 0 5 0 5 ns 

Output hold from address change tou 3 — 3 — ns 





Notes: 1. This parameter is sampled and has not been 100% tested. 
2. Transition is measured +200 mV from steady state voltage with loading specified in Load (B). 
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HM67832SH Series 





Write Cycle 

HM67832SH 

-10 -12 
Parameter Symbol Min Max Min Max Unit 
Write cycle time two! 10 - 12 - ns 
Chip selection to end of write tow 8 - 9 - ns 
Address valid to end of write taw 10 _ 11 _ ns 
Address setup time tas 0 - 0 = ns 
Write pulse width twe 8 - 9 - ns 
Write recovery time twr 0 - 0 - ns 
Data valid to end of write ina 6 _ 6 - ns 
Data hold time tou 0 - 0 - ns 
Write enable to output high Z twz 2 °3 0 5 0 6 ons 
Output disable to output high Z tonz 2 3 0 6 0 6 ns 
Output active from end of write tow > 3 3 _ 3 _ ns 


Notes: 1. All write cycle timings are referenced from the last valid address to the first changing address. 
2. This parameter is sampled and has not been 100% tested. 
3. Transition is measured +200 mV from steady state voltage with specified loading in Load (B). 
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HM67832SH Series 


Timing Waveforms 


Read Cycle 1 


WVLLLLL. 


tAA 


OE 


RAN 
“WY ge 


tacs 


canon oo 


High Impedance 
Note: 1. WE= Vin 





Read Cycle 2 


Address 


Data Out 


Notes: 1. WE= Vin 
2. CS= VIL 
3. OE = Vi 
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HM67832SH Series 


Read Cycle 3 


tacs {HZ 


tLz | 
re oe 
High Impedance XX anbaiss LAY 


Notes: 1. WE=Viy, 
2. OE = Vit 
3. Address valid prior to or coincident with CS transition low. 





Write Cycle 1 (OE = H, WE Controlled) 


Address 


MAYS ALLMLL LL 


Wi | 
VX XIX? XKKX? 


High Impedance 


Data Out 





Note: 1. A write occurs during the overlap of a low CS and a low WE (twp). 
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HM67832SH Series 


Write Cycle 2 (OE = H, CS Controlled) 


taw 


WE IAL. 


tpw | el 
oun RXXXXXX XXXX 
High Impedance 


Data Out 


Note: 1. Awrite occurs during the overlap of a low CS and a low WE (twp). 





Write Cycle 3 (OE = clocked, WE controlled) 


Address 


—— 


Data Out High impedance 


t 
tow DH 


oan —_tibiees_( oman XX seem 


Notes: 1. A write occurs during the overlap of a low CS and a low WE (twp). 
2. During this period, I/O pins are in the output state so that the input signals of opposite 
phase to the outputs must not be applied. 
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HM67832SH Series 


Write Cycle 4 (OE = clocked, CS controlled) 


Address 


WO" YZZZZZ 


tow 


oa Kowa XX) 


Data Out High impedance 


Notes: 1. A write occurs during the overlap of alow CS and a low WE (twp). 
2. If CS low transition occurs simultaneously with the OE high transition or after the OE 
transition, output remain in a high impedance state. 





Write Cycle 5 (OE = L, WE controlled) 


Wik YTKTZZ 
a 


tOH 
"@ tow 


sea sa Gh VOSA High Impedance [*"|/3_ N/V 
AS A a NNN 


tow 


*4 
AX. High Impedance 


Data In Data Valid wy, 


High Impedance OK 
LZ 


Notes: 1. Awrite occurs during the overlap of a low CS and a low WE (twp). 
. During this period, !/O pins are output state so that the input signals of opposite phase 
to the outputs must not be applied. 
. Output data is the same phase of write data of this write cycle. 
. If CS is low during this period, I/O pins are in the output state. Then, the data input 
signals of opposite phase to the outputs must not be applied to them. 
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HM67832SH Series 


Write Cycle 6 (OE = L, CS controlled) 


Address 


LTITTLL 


High Impedance 
Data Out {2 g P 


tDH 
tow 


oan tshirts _(Y" owners KX XXX 


Notes: 1. A write occurs during the overlap of alow CS and a low WE (twp). 
2. If the CS low transition occurs after the WE low transition, output remain in a high 
impedance state. 
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HM6 /74256UH Series —_________. Under development 


262144-words x 4-bits High Speed Static Random Access Memory 


Features Pin Arrangement 


¢ 262144-words x 4-bits organization 

¢ Directly TTL compatible input and output 

¢ Choice of 5.0 V or 3.3 V power supplies for 
output buffers | 

e Completely static memory 

¢ No clock or timing strobe required 

e Super fast access time: 10/12 ns (max) 

¢ Revolutional pin arrangement 


Ordering Information 





Access | 
Type No. time ‘Package 
HM674256UHJ-10 10 ns 400 mil 32pin 


pe ee es Plastic SO! 
HM674256UHJ-12 12ns  (CP-32DB) 





Pin Description (Top View) 
Pin name Function 

AO —A17 Address input 

1/00 — 1/03 Data input/output 

WE | Write enable 

CS Chip select 

OE Output enable 

Vec +5 V power supply 

Vcoco Output buffer power supply 
Vsso Output buffer ground 

Vss Ground 

NC No connection 


Note: This document contains information on a product under development. 
Hitachi reserves the right to change or discontinue the product without notice. 
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HM674256UH Series 





Block Diagram 


ae Memo ji 
ry Matrix 
Ns] Decoder 512 x2048 


>a 
_ 


os _ 
Nes ene eg oe eee 





Function Table 


input 

CS WE OE Output Mode Vec current Reference cycle 

H X X High-Z Not selected Isp, Ispi — 

L HH High-Z  Outputdisable —I¢c, lec; a 

L H L Data out | Read loc: lees Read cycle 1, 2,3 

L L H Data in Write lee: lees Write cycle 1, 2, 3, 4 

L L L Data in Write lec: lees Write cycle 5, 6 
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HM674256UH Series 


Absolute Maximum Ratings 


Parameter Symbol Value Unit 
Supply voltage”! Voc —0.5 to +7.0 V 
Voltage on any pin relative to Vgg! Vr —0.5 to Voc + 0.5 V 
Power dissipation Pr | 1.0 WwW 
Operating temperature range Topr 0 to +70 °C 
Storage temperature range (with bias) Tstg(bias) —10 to +85 °C 
Storage temperature range Tstg —55 to +125 °C 


Note: 1. With respect to Vss = Vsso 





For the DC and AC specifications shown in these tables, this device was tested under a minimum 
transverse air flow exceeding 500 linear feet per minute. 


Recommended DC Operating Conditions (0°C < Ta < 70°C) 


Parameter ' Symbol Min Typ Max Unit 
Supply voltage Voc 4.5 5.0 55 V 
5 V TTL compatible Veco 4.5 5.0 5.5 V 
3.3 V TTL compatible 3.0 3.3 3.6 V 
Vss, Vsso 0.0 0.0 0.0 V 
Input high voltage Vin 2.2 — Veoco+ 905 V 
Input low voltage Vit -0.5 — 0.8 V 

HITACHI 


Hitachi America, Ltd. * Hitachi Plaza ¢ 2000 Sierra Point Pkwy. ¢ Brisbane, CA 94005-1819 © (415) 589-8300 2-27 


HM674256UH Series 


DC Characteristics (Vcc = 5.0 V 10%, Veco = 5.0 V + 10% or 3.3 V0.3 V, 


Vss = Vsso = 0 V, Ta = 0 to +70°C) 


HM674256UH 

-10 “12 
Parameter Symbol Min Max Min 
Input leakage current {hI — 2 ~— 
Output leakage current IILol — 10 — 
Operating power supply loc — 120 — 
current 
Average operating current Icc; = fm 170 — 
Standby power supply Isp — 4 — 
current 

Isp —- 80 — 

Output low valigos VoL _ 04 — 
Output high voltage Vou — 24 — 2.4 


Capacitance (Ta =25°C, f=1 MHz) 
Parameter Symbol 
Input capacitance Cin 


Input/output capacitance Cio! 


Max 


6 


10 


Max 


10 


120 


160 


40 


30 


0.4 


Unit 
pA 


pA 


mA 


mA 
mA 


mA 


Unit 
pF 


pF 


Note: 1. This parameter is sampled and has not been 100% tested. 
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Test conditions 
Voc = 5.5 V, Vin = 0 V to Veg 


CS = Vin or OE = Vin» 
WE = Vit» Vio =QVto Voco 


CS = Vit» Ivo =OmA 


Min. cycle, lyjo =OmA 
CS = Vin 


CS 2 Veg — 0.2 V, Vin < 0.2 V 
or Vin 2 Voc —0.2V 


lot = 8 mA 


lou =—4mA 


Test condition 
Vin =OV 


Vo = OV 
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HM674256UH Series 


AC Characteristics (Vcc = 5 V + 10%, Veco = 5.0 V + 10% or 3.3 V+ 0.3 V, 
Vss = Vsso = 0 V, Ta = 0 to +70°C, unless otherwise noted) 


Test conditions 


¢ Input pulse levels: Vgg to 3.0 V ¢ Input rise and fall time: 4 ns 


¢ Input timing reference levels: 1.5 V * Qutput reference level: 1.5 V 
¢ Output load: See figure 


+5V 


480 © 


5 pF * 
i * including 


scope and jig 
capacitance 


Output load A | Output load B 


(for tyz, tLz, tonz, to.z,twz & tow) 








Read Cycle 

HM674256UH 

-10 -12 
Parameter Symbol | Min) Max Min Max Unit 
Read cycle time trc 10 —~ 12 — ns 
Address access time taa — 10 — 12 ns 
Chip select access time tacs — 10 — 12 ns 
Chip selection to output in low-Z tz 1 "2 3 — 4 — ns 
Output enable to output valid toe — 5 — 6 ns 
Output enable to output in low-Z to.z'? 0 — 0 — ns 
Chip deselection to output in high-Z tyz |) "2 0 5 0 6 ns 
Output hold from address change tou 3 — 4 — ns 


@ 


Notes: 1. This parameter is sampled and has not been 100% tested. 
2. Transition is measured +200 mV from steady state voltage with specified loading in Load (B). 
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HM674256UH Series 


Write Cycle 
HM674256UH 
-10 “12 
Parameter Symbol Min Max Min Max Unit 
Write cycle time two | 10 - 12 - ns 
Chip selection to end of write tow 8 - 10 _ | ns 
Address valid to end of write taw 8 _ 10 - ns 
Address setup time tas | 0 - om ~ ns 
Write pulse width - twp 8 - 10 ~ ns 
Write recovery time | twr 0 - 0 _ ns 
Data valid to end of write tow 5 _ 6 ~ ns 
Data hold time tou 0 - 0 - ns 
Write enable to output in high-Z = twz 2 3 0 5 0 6 ns 
Output disable to output in high-Z = toy7"2 “3 0. 5 0 6 ns 
Output active from end of write tow 2:3 | 0 - 0 - ns 





Notes: 1. All write cycle timings are referred from the last valid address to the first transitioning address. 
2. This parameter is sampled and has not been 100% tested. 
3. Transition is measured +200 mV from steady state voltage with specified loading i in Load (B). 
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HM674256UH Series 


Timing Waveforms 


Read Cycle 1 


ANNAN WVILLLL. 


mE) Z| Gl 


tacs 


a 
High Impedance me ae s6 






WE = Vin 


Read Cycle 2 


Address 


OH 
Data Out Previous Data Valid \ AA Data Valid XX 


Notes: 1. WE=Vj 
2. cS = Vit 
3. OE = Vi, 
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HM674256UH Series 


Read Cycle 3 


tRC 


tacs tHz 
tLz 


XX x 
Data Out igh pedenc. eee | Data Valid KIT 


Notes: 1. WE=Viy 
2. OF = Vy, 
3. Address valid prior to or coincident with CS transition low. 


Write Cycle 1 (OE = H, WE Controlled) 


mies KY 
5 NAYS ALLY LL LL, 


NN | 
on XXXXXXXD XXXXD 


Data Out High Impedance 





Note: 1. Awrite occurs during the overlap of a low CS and a low WE (twp). 
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HM674256UH Series 


Write Cycle 2 (OE = H, CS Controlled) 


—\ 


tAW 


QO ALLL. 


DH 


patale KKKKKAK) KKK 


High Impedance 





Data Out 


Note: 1. A write occurs during the overlap of a low CS and a low WE (twp). 





Write Cycle 3 (OE = clocked, WE controlled) 


Address 


Data Out High Impedance 


tow 
pany monn °K omens Xena 


Notes: 1. A write occurs during the overlap of a low CS and a low WE (twp). 
2. During this period, I/O pins are in the output state so that the input signals of opposite 
phase to the outputs must not be applied. 
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HM674256UH Series 


Write Cycle 4 (OE = clocked, CS controlled) 


Address 


WO TZ 


toH 
DW 


t 
os KK wee KX) 


Data Out High Impedance 


Notes: 1. A write occurs during the overlap of a low CS and a low WE (twp). 
2. If CS low transition occurs simultaneously with the OE high transition or after the OE 
transition, output remain in a high impedance state. 





Write Cycle 5 (OE = L, WE controlled) 


Address 


twR 


YTKTITZ 
— 


tOH 
tow 


neta Out —_NDSISISINN LN N_Higtt Impedance [Vs NYS 
ey, 


WW 
a a ES A SE \ZA 


| tDH 
~ tow 


4 
High Impedance \I7 ; \_\,. High Impedance 
Data In € Data Valid 
ZN 2 / 


Notes: 1. A write occurs during the overlap of.a low CS and a low WE (twp). 
2. During this period, I/O pins are output state so that the input signals of opposite phase 
to the outputs must not be applied. | 
. Output data is the same phase of write data of this write cycle. 
. If CS is low during this period, I/O pins are in the output state. Then, the data input 
signals of opposite phase to the outputs must not be applied to them. 
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HM674256UH Series 


Write Cycle 6 (OE = L, CS controlled) 


twc 


LTTITIT 


tbH 










High Impedance 
Data Out <a : z : 





on tes _Y" owe XXXXKS 


Notes: 1. A write occurs during the overlap of a low CS and alow WE (twp). _ 
2. If the CS low transition occurs after the WE low transition, output remain in a high 
impedance state. 
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HM67 81 2/UH Series —————— Under development 


131072-words x &-bits High Speed Static Access Memory 


_ Features Pin Arrangement 


¢ 131072-words x 8-bits organization 

e Directly TTL compatible input and output 

¢ Choice of 5.0 V or 3.3 V power supplies for 
output buffers 

¢ Completely static memory 

¢ Noclock or timing strobe required 

e Super fast access time: 10/12 ns (max) 

e Revolutional pin arrangement 


Ordering Information 


1 
2 
3 
4 
5 
6 
7 
8 
9 


Access 
Type No. time Package 


HM678127UHJ-10 10 ns 400 mil 32 pin 


a Plastic SOU 
HM678127UHJ-12 12 ns (CP-32DB) 


(Top View) 





Pin Description 


Pin name Function 

AQ —A16 Address input 

1/00 — /O7 Data input/output 
WE Write enable 

cs Chip select 

OE Output enable 

Vcc +5 V power supply 
Veco Output buffer power supply 
Vsso Output buffer ground 
Vss Ground 

NC No connection 


Note: This document contains information on a product under development. 
Hitachi reserves the right to change or discontinue the product without notice. 
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HM678127UH Series 


Block Diagram 


Memory Matrix 
512 x 2048 





ON 





Function Table 


Input 

CS WE OE Output Mode Vcc current Reference cycle 

H X X High-Z Not selected Isp, Ispi — 

L HH High-Z Output disable —_Icg, loc} a 

L H L Data out Read loc: leci Read cycle 1, 2, 3 

L L H Data in Write Ico: loc Write cycle 1, 2, 3, 4 


L L L Data in Write loc loc1 Write cycle 5, 6 
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HM678127UH Series 


Absolute Maximum Ratings 


Parameter Symbol Value Unit 
Supply voltage”! | Voc —0.5 to +7.0 V 
Voltage on any pin relative to Vgg"! Vr —0.5 to Voc + 0.5 V 
Power dissipation Py 1.0 W 
Operating temperature range Topr 0 to +70 °C 
Storage temperature range (with bias) Tstg(bias) —10 to +85 °C 
Storage temperature range Tstg —55 to +125 . °C 


Note: 1. With respect to Vss = Vsso 


For the DC and AC specifications shown in these tables, this device was tested under a minimum 
transverse air flow exceeding 500 linear feet per minute. 


Recommended DC Operating Conditions (0°C < Ta < +70°C) 


Parameter Symbol Min Typ Max Unit 
Supply voltage Voc 4.5 5.0 5.5 V 
5V TTL compatible § Voco 4.5 5.0 5.5 V 
3.3 V TTL compatible 3.0 3.3 3.6 V 
Vss, Vsso 0.0 0.0 0.0 V 
input high voltage Vin 2.2 — Vec+0.5 #V 
Input low voltage Vit —0.5 —  ~—0.8 V 
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HM678127UH Series 


DC Characteristics (Vcc = 5.0 V t 10%, Veco = 5.0 V £10 % or 3.3 V0.3 V, 
Vss = Vsso = 0 V, Ta = 0 to +70°C) 





HM678127UH 
-10 -12 
Parameter Symbol Min Max Min Max Unit Test conditions 
Input leakage current in — 2 — 2 HA = Voc = 5.5 V, Vin = 0 V to Voc 
Output leakage current IlLol — 10 — 10 pA CS=Vjy, or OE = Vin, | 
WE = Vib» Vio =0OV to Veco 
Operating power supply =Ioc — 120 — 120 mA CS=Vjy,lo=OmMmA 
current 
Average operating current Ico; — 200. — 190 mA _ Min. cycle, lyo=OmA 
Standby power supply Isp — 40 — 40 mA CS=Vy, 
current OS 
Ispi — 30 = 30 mA CS > Voc — 0.2 V, Vin <0.2 V 
or VIN 2 Voc -0.2V 
Output low voltage VoL — 04 — 04 V lol =8 mA 
Output high voltage Vou 24 — 24 — V loy = 4 mA 


Capacitance (Ta =25°C, f=1 MHz) 


Parameter Symbol Max Unit Test condition 
Input capacitance Cin! 6 pF Vin=OV 
Input/output capacitance Cio! 10 pF Vio =O0V 


Note: 1. This parameter is sampled and has not been 100% tested. 
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HM678127UH Series 


AC Characteristics (Vcc = 5 V + 10%, Veco = 5.0 V+ 10 % or 3.3 V0.3 V, 
Vss = Vsso = 0 V, Ta = 0 to +70°C, unless otherwise noted) © 


Test conditions 


¢ Input pulse levels: Vgg to 3.0 V | ¢ Input rise and fall time: 4 ns 
e Input timing reference levels: 1.5 V ¢ Output reference level: 1.5 V 
¢ Output load: See figure 


Output Output 


255 Q 255 Q 
* including 
scope and jig 
capacitance 


Output load A Output load B 


(for tyz, ttz, tonz, to.z, twz & tow) 





Read Cycle 

HM678127UH 

-10 -12 
Parameter Symbol Min Max Min Max Unit 
Read cycle time trc 10 —_ 12 — ns 
Address access time taa _ 10 — 12 ns 
Chip select access time tacs — 10 —_ 12 ns 
Chip selection to output in low-Z tiz 12 3 — 4 — ns 
Output enable to output valid tog — 5 — 6 ns 
Output enable to output in low-Z torz 12 0 — 0 — ns 
Chip deselection to output in high-Z tyz 1) "2 0 5 0 6 ns 
Output hold from address change ton 3 — 4 — ns 


Notes: 1. This parameter is sampled and has not been 100% tested. 
2. Transition is measured +200 mV from steady state voltage with specified loading in Load (B). 
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HM678127UH Series 





Write Cycle 

HM678127UH 

-10 -12 
Parameter Symbol Min Max Min Max Unit 
Write cycle time two"! 10 — 12 ~ ns 
Chip selection to end of write tow 8 _ 10 - ns 
Address valid to end of write taw 8 ~ 10 - ns 
Address setup time tas 0 _ 0 - ns 
Write pulse width twp 8 _ 10 _ ns 
Write recovery time twr 0 _ 0 _ ns 
Data valid to end of write | tow 5 _ 6 - ns 
Data hold time tou 0 - 0 - ns 
Write enable to output in high-Z ss tw7'2 °3 0 5 0 6 ns 
Output disable to output in high-Z = toyz"? °3 0 5 0 6 ns 
Output active from end of wiite tow 3 0 — 0 - ns 


Notes: 1. All write cycle timings are referred from the last valid address to the first transitioning address. 
2. This parameter is sampled and has not been 100% tested. 
3. Transition is measured +200 mV from steady state voltage with specified loading in Load (B). 
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HM678127UH Series 


Timing Waveforms 


Read Cycle 1 


Ades ( 
' NNN \ WVLLLLL. 


SY =| az 


tacs 


ba Se em a 


High Impedance 





Note: 1. WE= Vin 


Read Cycle 2 


Address 


Data Out 


Notes: 1. WE= Vin 
2. CS = ViL 
3. OF = Vy, 
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HM678127UH Series 


Read Cycle 3 


tacs tHz 


tLz 


XXX sates DD 
Data Out nigh npedance See Data Valid V\7 


Notes: 1. WE=Viy 
2. OE = Vi 
3. Address valid prior to or coincident with CS transition low. 





Write Cycle 1 (OE = H, WE Controlled) 


Address 


OAR ALL LLL 


AN | 
oan XXXXXKXXY XXX) 


Data Out High Impedance 


Note: 1. A write occurs during the overlap of a low CS and a low WE (twp). 
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HM678127UH Series 


Write Cycle 2 (OE = H, CS Controlled) 





Address 


twR 
W 


ia - tDH | 
pane XXXKXXKM XXX) 


Data Out High Impedance 


Note: 1. A write occurs during the overlap of a low CS and a low WE (twp). 


Write Cycle 3 (OE = clocked, WE controlled) 


Address 


Data Out High Impedance 


' tpH 
DW 


oun tomes (XK pers XX sea 


Notes: 1. A write occurs during the overlap of a low CS and a low WE (twp). 
2. During this period, I/O pins are in the output state so that the input signals of opposite 
phase to the outputs must not be applied. 
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HM678127UH Series 


Write Cycle 4 (OE = clocked, CS controlled) 


two 


nacre eS 


nar tcw 
Tm, 


WW ALT 


toH 





tow 


on XXX oes XX) 


Data Out High Impedance 


Notes: 1. A write occurs during the overlap of a low CS and a low WE (twp). 
2. If CS low transition occurs simultaneously with the OE high transition or after the OE 
transition, output remain in a high impedance state. 





Write Cycle 5 (OE = L, WE controlled) 


Address 


YTITTZL 
—— 


toH 
2 tow 


Data Out YS S_S_S_SS_S NL High impedance [* 7/3 NW 
ZN 


(2A ff ff ff Nf 


toH 
tow 


*4 
High Impedance \)7 XI \, High Impedance 
Data In ¢ Data Valid 
ZN f/ 


Notes: 1. A write occurs during the overlap of a low CS and a low WE (twp). 
2. During this period, I/O pins are output state so that the input signals of opposite phase 
to the outputs must not be applied. 
. Output data is the same phase of write data of this write cycle. 
._ If CS is low during this period, I/O pins are in the output state. Then, the data input 
signals of opposite phase to the outputs must not be applied to them. 
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HM678127UH Series 


Write Cycle 6 (OE =L, CS controlled) 


= —_ 


High Impedance 
Data Out PEN Hon : : 


tDH 
tpw 


Data eK datavens KX KX? 


Notes: 1. A write occurs during the overlap of a low CS and a low WE (twp). 
2. If the CS low transition occurs after the WE low transition, output remain in a high 
impedance state. 
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HM674100H Series —— ———__Prreliminary 


1048576-word x 4 bit High Speed Static Random Access Memory 


Features Pin Arrangement 


‘© 1048576-word X 4-bit organization 





¢ Directly TTL compatible input and output , 

e +5V Single Supply 9 

¢ Completely static memory 3 

¢ No clock or timing strobe required 4 

e Super fast access time: 15/20/25ns (max) 5 

¢ Revolutional Pin Arrangement ‘ 
e e 7 

Ordering Information 

Organi- Access 9 

Type No. zation time Package 

HM674100HJP-15 15ns 400mil 32 pin 

HM674100HJP-20 1Mx4  20ns Plastic SOJ 

HM674100HJP-25 25ns (CP-32DB) 

HM674100HTT-15 15ns 400mil 32 pin 

HM674100HTT-20 1IMx4 20ns Plastic TSOPII 

HM674100HTT-25 25ns (TTP-32DA) 





(Top View) 


Pin Description 


Pin Name Function 

Ao-A19 Address Input 
/Oo-/03 Input/Output 

WE Write Enable 

cs Chip Select 

OE Output Enable 

Vcc +5V Power Supply 
VCCO Output Buffer Power Supply 
Vsso Output Buffer Ground 
Vss Ground 

NC Not Connect 


Note: Product Preview: This document contains information on a product under development. 
Hitachi reserves the right to change or discontinue the product without notice. 
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HM674100H Series 


Block Diagram 


Row Memory Matrix 
Decoder 1024 x 4096 


geteeae aes 
MMHMMMMMHH 


Column 1/0 


Input 


Data 


Control | Column Decoder 





Function Table 








= Mode /O Pin Vee Current Ref. Cycle 
H X X Not Selected High Z Isge Ises - 
L H H Output Disabled High Z leer lees - 
L H L Read Data Out isi Read Cycle (1), (2), (3) 
L L H Write Data In lee, lees Write Cycle (1), (2), (3), (4) 
L L L Write Data Out lees lees Write Cycle (5), (6) 
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HM674100H Series 





Absolute Maximum Ratings 




















Item Symbol Rating Unit 
Supply Voltage " Vee -0.5 to +7.0 V 
Voltage on any pin relative to Vc, Vy -0.5 to Vee + 0.5 V 
Power dissipation Py 1.0 Ww 
Operating Temperature Range Tope 0 to +70 i 
Storage Temperature Range (with bias) —T,¢,(Bias) - 10 to +85 °C 

_ Storage Temperature Range Tytg -55 to +125 °C 





Notes 1) With respect to Vss = Vss0 


Under the de and ac specifications shown in the Tables, this device is tested under the minimum transverse 
air flow exceeding 500 linear feet per minute. 


Recommended DC Operating Conditions (0°C = Ta = 70°C) 





Item Symbol min typ max Unit 
Supply VeeVeco 4.5 5.0 5.5 V 
Voltage Vss,Vsso 9.0 0.0 0.0 Vv 
Input High Voltage Vin 2.2 . : Vee + 0.5 V 
input Low Voitage Vit TBD - 0.8 V 





DC and Operating Characteristics 
(Vcc=Vcco=5.0 V 10%, Vss=Vsso=0 V, Ta=0 to +70°C ) 




















Item Symbol Test Conditions -15 -20 -25 Unit 
min max min max min max 
Input Leakage Current ily! Vec #5.5 V, Vin #0 V to Vee - 2 - 2 - 2 KA 
CS = Vin or OE= Vine WE = Vir 
10 - #10 - 1 
Output Leakage Current lol Vio #0 V t0 Veg 0 0 0 4A 
Operating Power Supply Current lec CS = Vit, vo #9 MA : 120 - 120 - 120 mA 
Average Operating Current lees min cycle, lyq=20mA - 220 - 200 - 160 mA 
Isp TS = Vin, Vin = Vin OF Vit - 100 - 80 - 60 MA 
Standby Power Supply Current — Isa; CS 2 Vee-0.2V - 20 - 20 - 20 mA 
Vin S0.2Vor Vin 2 Vec-0.2V 
Output Low Voltage Vor lop 28 MA - 0.4 - 04 - 0.4 V 
Output High Voltage Vou lon #-4MA 2.4 - 2.4 - 2.4 - V 
HITACHI 


Hitachi America, Ltd. ¢ Hitachi Plaza * 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300 2-49 





2-90 


HM674100H Series 


AC Characteristics 


(Voc=Vcco=5 Vt10%, Vss= Vsso=0 V, 
Ta=0°C to 70°C, unless otherwise noted.) 


item Symbol -15 -20 -25 Unit 


























min max min max min max 
Read Cycle Time tec 15 - 20 - 25 - ns 
Address Access Time tna - 15 - 20 - 25 ns 
Chip Select Access Time tacs - 15 - 20 - 25 ns 
Chip Selection to Output in Low Z tz 1.2) 5 - 5 - 5 - ns 
Output Enable to Output Valid tog - 8 - 10 - 15 ns 
Output Enable to Output in Low Z torz 2) 2 - 2 - 2 — ns 
Chip Deselection to Output in High Z tyz 2) 0 6 0 8 - 0O 15 ns 
Output Hold from Address Change ton 5 - 5 - 5 - ns 





Notes 1) This parameter is sampled and not 100% tested. 
2) Transition is measured +200 mV from steady state voitage with specified loading 
in Load(B). 


® Write Cycle 








Item Symbol -15 -20 -25 Unit 
min max min max min max 
Write Cycle Time twe 15 - 20 - 25 - ns 
Chip Selection to End of Write tew 12 - 15 - 17 - ons 
Address Valid to End of Write tay 12 : 15 . 17 : ns 
Address Setup Time tas 0 - 0 - 0 - ns 
Write Pulse Width | twp 12 : 15 : 17 : ns 
Write Recovery Time | twr 3 - 3 : 3 - ns 
Data Valid to End of Write tow 8 - 10 - 15 - ns 
Data Hold Time tox 0 - 0 - 0 - ns 
Write Enable to Output in High Z twz 2-3) 0 6 0 8 0 12 ns 
Output Disable to Output in High Z towz 23) 0 6 0 8 0 10 ns 
Output Active from End of Write tow 23) 2 : 2 - 2 - ns 





Notes 1) All Write Cycle timings are referenced from the last valid address to the first 
transitioning address. 
2) This parameter is sampled and not 100% tested. 
3) Transition is measured +200 mV from steady state voltage with specified loading 
in Load(B). 


| HITACHI | 
Hitachi America, Ltd. * Hitachi Plaza e 2000 Sierra Point Pkwy. ¢ Brisbane, CA 94005-1819 (415) 589-8300 


HM674100H Series 





Capacitance (Ta = 25°C, f = 1MHz) 








item Symbol max Unit Test Condition 
input Capacitance Cw 6 pF Vinz OV 
Input/Output Capacitance Cyo 10 pF Vig 20 V 





Notes 1) This parameter is sampled and not 100% tested. 


AC Test Conditions 


© Input pulse levels: Vgz to 3.0 V @ Input rise and fall times: 4ns 
@ Input timing reference levels: 1.5 V © Output reference levels: 1.5 V 
© Output Load: See figure 


+5V +5V 
Output 480 9 Output 480 0 
2552 30 pF * 2550 5 pF * 

* including 
scope and jig 
capacitance 

Output Load A Output Load 8 


(for tyz. tiz. tonze torz twz & tow) 
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HM674100H Series 


Timing Waveforms 


Read Cycle-1 1) 


trc 


— KTTZZZ 


ES az 


tacs 


tiz |} st 
Data Out ) Ke Data Valid XX) 
High Impedance LN 


Notes 1) WE=V,, 





Read Cycle -2 1), 2),3) 


Address 


tan ton 
Data Out dite Data ica YY XY ( —atavaid «= KX 


Notes 1) WE=V,, 
2) ray baa Vin 
3) GEaVy 





Read Cycle-3 1), 2),3) 


tuz 


; IN ZN 
ia High impedance XX) VU\/ 


Notes 1) WE=sVi, 
2) OE z Vin 
3) Address valid prior to or coincident with CS transition low. 
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HM674100H Series 
Timing Waveforms 


Write Cycle-1 1) (QE=H, WE Controlled) 





twe 






Address 


ne 2 
S\AAAAY ALLV LLL 


™ AR: | 
oes m XXXKKKKYY XXX 


High Impedance 






Data Out 





Notes 1) A write occurs during the overlap of a low CS and a low WEltyp). 






Write Cycle -2 1) (QE=H, CS Controlled) 


SG a as 


twr 
——_—___—_» 
taw 


=A 77777 
= KEK HEE 


High Impedance 


Data Out 


Notes 1) A write occurs during the overlap of a low CS and a low WE(twp). 
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HM674100H Series 
Timing Waveforms _ 


Write Cycle-3 1).2) (OE=Clocked, WE Controlled) 


a 
AUN no 


Data Out 


Notes 1) A write occurs during the overlap of a low CS and a low a 
2) During this period, I/O pins are in the output state so that the input signals of 
opposite phase to the outputs must not_be applied. 





Write Cycle~4 1), 2) (OE=Clocked, CS Controlled) 


SUNUNNNN: ATIVITL 


Lh 


_ (XK ovaveus KX) 


High Impedance 


Data Out 


Notes 1) A write occurs during the overlap of a low CS and a low WE(typ). 
2) if CS low transition occurs simultaneously with the OE high transition or after the OE 
transition, output remain in a high impedance state. 
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| HM674100H Series 
Timing Waveforms 


Write Cycle-5 1,234) (OE=L, WE Controlled) 


Address 


= ITIVTTZ 


—— 


ton 
twz, | [2] 


ee AE AA High impedance [>a VX 
a Te Mee A LS 


High Impedance €" \ [4] High Impedance 


Data In Data Valid 
/'\ 


Notes 1) A write occurs during the overlap of a low CS and a low WeEitwp). 
2) During this period, I/O pins are output state sothat the input signals of opposite 
phase to the outputs must nit be applied. 
3) Output data is the same phase of write data of this write cycle. 
4) If CS is low during this period, 1/O pins are in the output state. Then, the data 
input signals of opposite phase to the outputs must not be applied to them. 





Write Cycle-6 1,2) (OE=L, CS Controlled) 


= —- 


A an impmtance High Impedance 
Data Out 
\—/ 


tow 
ee High Impedance CK Data valid) “IK 


Notes 1) A write occurs during the overlap of a low CS and a low WE(twp). 
2) If the CS low transition occurs after the WE low transition, output remain in a high 
impedance state. 
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HM101484HF-4/4.5 Preliminary 


4096-word x 4 bit Fully Decoded Random Access Memory EC L Wi O 





Description Pin Arrangement 


The HM101484H is ECL 100k compatible, 
4096-word by 4-bit read/write random access 
memory developed for high speed systems such as 
scratch pads and control/buffer storage. 


Features 


¢ 4096 X 4-bit organization 

¢ Fully compatible with 100k ECL level 
¢ Address access time: 4/4.5 ns (max) 

¢ Write pulse width: 5ns (min) 

¢ Low power dissipation: 1000mW (typ) 


oO O@BnN Oo fF WB NY =— 


Ordering Information 





Access 
Type No. time Package 
HM101484HF-4. 4s ON a eey 
HM101484HF-4.5 4.5 ns (FG-28D) 
Pin Description 
Pin Name Function 
Ao-A11 Address Input 
D10-D13 Data Input 
Doo-Do3 - Data Output 
WE1, WE2 Write Enable 
cs Chip Select 
Voc Ground 
VEE Supply Voltage 
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HM101484HF 





Block Diagram 


Memory Cell Array 
4096words x 4bits 


6 
: 
& 
x 


Do: Diz Doz Dig Dos 








Input 
— WE WE a Output Mode 
HY x 1) x x 1) L Not Selected 
L L L L L Write “0” 
L L L H L Write “1” 
L H x 1) Dout 2) Read 
L H x x 1) Dout 2) Read 





Note 1) Don't Care 
2) Read Out Noninvent 


Absolute Maximum Rating (Ta = 25°C) 








item Symbol Rating Unit 
Supply Voltage Veg to Vec +0.5 to -7.0 V 
input Voltage Vin +0.5 to Veg V 
Output Current lout - 30 mA 
Storage Temperature Tstg ~ 65 to +150 5 


Storage Temperature Tstq(Bias) 1) ~55 to +125 2 6 


Note 1) Under Bias, (Vee = -6.0V min) 
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HM101484HF 





Electrical Characteristics 


@ DC Characteristics (Ver= —5.2 V, R, =50Q to —2.0V, Tc=0 to +75°C) 





Item Symbol min(B) typ max(A) Unit Test Condition 
é wa Vou -1025 -955 -880 mV ee ks . 
utput Voltage ———— ee Va or 
: Vou -1810 -1715 -1620 mv " “8 
Voue - 1035 mV 
Output Threshold Voltage _—_ OO _ Vin = Vin OF Vit 
Voic -1610 mV 
Vin — 1165 -880 mV — Guaranteed Input Voltage 
Input Voltage SS ee ee re ae ee a 
Vit - 1810 -~1475 mV High/Low for All Inputs 
hy 220, pA Vin ™ Vint 
Input Current be 0.5 170 pA Vin=Vi cs 
- 50 uA Others 
Supply Current lee - 300 mA All Outputs Open tcyc = 8ns 





e AC Characteristics (Vex = — 5.2 V +t 5%, Tc=0 to +75°C) 

















Read Mode 
HM101484HF-4 HM101484HF-4.5 
Item Symbol min typ max min typ max _ Unit Test Condition 
Chip Select Access Time -  tacs 4 45 ns 
Chip Select Recovery Time trcs 3 3 ns 
Address Access Time. tan 4 45 ns 
Write Mode 
HM101484HF-4 HM101484HF-4.5 
Item Symbol min typ max min typ max Unit Test Condition 
Write Pulse Width tw 5 5 Ns twsa = twsa Min 
Data Setup Time twsp 1.5 1.5 ns 
Data Hold two 1.5 1.5 ns 
Address Setup Time twsa 1.5 1.5 ns tw=twmin 
Address Hold Time twua 1.5 15 ns | 
Chip Select Setup Time twscs 1.5 1.5 ns 
Chip Select Hold Time twres 1.5 1.5 ns 
Write Disable Time tws 3 3 ns 
Write Recovery Time twr 5.5 6 ns 
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HM101484HF 

















Rise/Fall Time 

item Symbol min typ max Unit Test Condition 
Output Rise Time t, 1 ns 

Output Fall Time ty 1 ns 
Capacitance 

Item Symbol min typ max Unit Test Condition 
Input Capacitance Cin 2 pF 

Output Capacitance Cout 3 pF 





Test Condition 


® Loading Condition ® Input Pulse 


Test Circuit 
O Vec (GND) 


0.01 uF Tt Vee 


tp=t¢=1.0ns typ 


R= 500 
CL = 5pF 
(includes probe and jig capacitance) 
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HM101484H 





Timing Waveforms 


@ Read Mode 


Address 





© Write Mode 
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HM101514 Series 


262,144-word x 4-bit Random Access Memory 


The Hitachi HM101514 is ECL 100 K compatible, Pin Arrangement 
262,144 words by 4 bits read/write random access 
memory developed for high speed systems. 


Features 


¢ 262,144-words x 4 bit organization 

Fully compatible with 100 K ECL level 

¢ 0.8 um Hi-BiCMOS process 

e Address access time : 13/15 ns max 

e Write pulse width : 8/9 ns min 

e Low power dissipation: 800 mW typ 

e Output obtainable by wired-OR (open emitter) 


1 
2 
3 
4 
5 
6 
7 
8 





Ordering Information 
Type No. Access time Package 
HM101514JP-13 13 ns 400-mil 32-pin 


ee = Place SOU 
HM101514JP-15 15ns (CP-32D) 


(Top view) 





Pin Description 


Pin name Function 

AO —A17 Address input 

DIO-DIS Data input 

DOO — DO3 Data output 

WE Write enable 

cs Chip select 

Voc Ground 

VEE Supply voltage 
HITACHI 
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HM101514 Series 
Block Diagram 





A3 A4 A13 A14 A11 A12 A8 AQ A10 
OOO0 0 00 0 O 


Y-decoder/driver 





Memory cell array 
262144 words x 1 bits 


X-decoder/driver 


Block 1} Block 2 | Block 3 | Block 4 


ogre | get | crt | eu 
aa 0) circuit 


DIO DOO DIi DO1 Di2 DO2 DI3 DO3 


Function Table 


input 

cs WE Din Output Mode 

H x"1 x"1 L Not selected 
L L L L Write “O” 

L L H L Write “1” 

L H x Dout'2 Read 





Notes: 1. Irrelevant. 
2. Read out noninvert. 
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HM 101514 Series 
Absolute Maximum Rating (Tj = 125°C max) 


SOJ 
Parameter Symbol Rating Unit 
Supply voltage Veg to Voc +0.5 to —7.0 V 
Input voltage Vin +0.5 to Veg V 
Output current lout. -30 mA 
Power dissipation Pr 1.2 Ww 
Operating temperature Topr 0 to +85 “2 °C 
Storage temperature Tstg —55 to +125 °C 
Storage temperature | Tstg (Bias) i. —10 to +85 °2 ae 








Notes: 1. Under bias (Ve¢ =-6.0 V min) 
2. Case temperature 


DC Characteristics (VeR = —5.2 V, Ry, = 50 Q to -2.0 V, Tc = 0 to +75°C) 


Parameter Symbol Min(B) Typ Max (A) Unit Test condition 

Output voltage VOH -1025  -—955 —880 mV Vin = Vina or Vitg 
VoL -1810 -1715 -1620 mV 

Output threshold voltage Vouc -1035 —. _— mV Vin = Ving or Vita 
Volc — — -1610 mV 

Input voltage Vin -—1165 — —880 mV Guaranteed input voltage 
——_ High/low for all inputs 
Vit -1810 — -1475 mV 

Input current NH _— — | 220 LA Vin = Vina 
Ne 0.5 — 170 WA Vin = Vit cs 

5 —- — wa. Others 
Supply current ler 200 — = mA All outputs open 
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HM101514 Series 


AC Characteristics (Vpp = —5.2 V £ 5%, Tc = 0 to +75°C) 


Read Mode 


Parameter 
Chip select access time 
Chip select recovery time 


Address access time 


Write Mode 


Parameter 

Write pulse width 
Data setup time 

Data hold 

Address setup time 
Address hold time 
Chip select setup time 
Chip select hold time 
Write disable time 


Write recovery time 


Rise/Fall Time 
Parameter 
Output rise time 


Output fall time 


2-64 


Symbol 
tacs 
tracs 


TAA 


Symbol 


Symbol 


tf 


HM101514-13 
Min Typ Max 
— —_ 10 
_- — 10 
_- — 13 


HM101514-13 


Min Typ Max 

8 ae ea! 

2 oe ee! 

3 ey. oe 

2 ae, 

3 = Ba 

2 os = 

3 = = 

— — 13 

—_ —_ 16 
Min Typ 
— 1.5 
— 1.5 

HITACHI 


HM101514-15 

Min Typ Max 
=. it 40 
— — 10 
— — 15 


HM101514-15 


Min Typ Max 


9 a, 


Max Unit 
— ns 


= ns 


Unit Test condition 


Ns 


ns 


ns 


Unit Test condition 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


twsa = twsa min 


tw - tw min 


Test condition 
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HM 101514 Series 


Capacitance 

Parameter Symbol Min Typ Max Unit Test condition 
Input capacitance Cin — 3 — pF 

Output capacitance Cout — 5 — pF 


Test Circuit and Waveforms 


Loading Condition Input Pulse 


Test Circuit 
O Vcc (GND) 


O O 
0.01 ace VEE —2.0V 


R, =50Q 
C, = 30 pF 
(Includes probe and jig capacitance) 


ty = tp = 2.0 ns typ 





Read Mode 


Address 


Dout 
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HM101514 Series 
‘Write Mode 


Address 
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HM101510 Series 


1,048,576-word x 1-bit Random Access Memory 


The Hitachi HM101510 is ECL 100 K compatible, 
1,048,576 words by 1 bits read/write random 
access memory developed for high speed systems. 


Features 


e 1,048,576-words x 1 bit organization 

Fully compatible with 100 K ECL level 

0.8 um Hi-BiCMOS process 

e Address access Time: 15 ns max 

e Write pulse width: 9 ns min 

e Low power dissipation: 700 mW typ 

Output obtainable by wired-OR (open emitter) 


Ordering Information 


Pin Arrangement 





(Top view) 


Pin Description 


Type No. Access time Package 
HM101510F-15 15ns 28 pin ceramic 
flat 
(30 mil lead pitch) 
(FG-28DB) 
Pin name 
AO — A19 
DI 
DO 
WE 
cs 
Vec 
VEE 
HITACHI 


Function 
Address input 
Data input 
Data output 
Write enable 
Chip select 
Ground 


Supply voltage 


Hitachi America, Ltd. ¢ Hitachi Plaza 2000 Sierra Point Pkwy. © Brisbane, CA 94005-1819 © (415) 589-8300 2-67 








HM101510 Series 
Block Diagram 


A3 A4 A14 A15 AQ A19 A12 A13 A10 A11 
O00000 00 0 0 


Y-decoder/driver 


Memory cell array 
1048576 words x 1 bit 


® 
2 
Sune 
g 
® 
8 
® 
a 
x< 





Function Table 


Input 


cs WE Din Output Mode 

H x*1 x1 L Not selected 
L L L L Write “0” 

L L H L Write “1” 

L H Xt Dout*2 Read 


Notes: 1. Irrelevant 
2. Read out noninvert 
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HM 101510 Series 
Absolute Maximum Rating (Ta = 25°C) 





Parameter . Symbol Rating Unit 
Supply voltage _ Veg to Voc +0.5 to —7.0 V 
Input voltage Vin +0.5 to Vee V 
Output current lout —30 mA 
Storage temperature Tstg —65 to +150 °C 
Storage temperature Tstg (Bias)*1 —55 to +125 °C 


Note: 1. Under bias (Veg =-6.0 V min) 
DC Characteristics (Vpp = —5.2 V, Ry = 50 Q to -2.0 V, Tc = 0 to +75°C) 








Parameter Symbol Min (B) Typ Max (A) Unit Test condition 
Output voltage VoH —1025 —955 —880 mV Vin = Vina or Vip 
VoL -1810 -1715 -1620 mV 
Output threshold voltage VoHc —1035 — — mV Vin = Vinp or Vita 
Voc _ — ~1610 mV 
Input voltage | Vin —1165 — —880 mV Guaranteed input voltage 
—— _ Highlow for all input 
Vib 1810 — ~1475 mV 
Input current ley — — 220 pA Vin = Vina 
Nie 0.5 — 170 uA Vin=Vip CS 
50 i a WA Others 
| Supply current lee —180 —_ — mA All outputs open 


AC Characteristics (Vp = —5.2 V £5%, Tc = 0 to +75°C) 


Read Mode 

Parameter Symbol Min Typ Max Unit Test condition 
Chip select access time tacs — —_ 10 ns 

Chip select recovery time 7 tacos = = 10 ns 

Address access time taa — _ 15 ns 
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H1M101510 Series 


Write Mode 
Parameter 

Write pulse width 
Data setup time 

Data hold 

Address setup time 
Address hold time 
Chip select setup time 
Chip select hold time 
Write disable time 


Write recovery time 


Rise/Fall Time 
Parameter 
Output rise time 


Output fall time 


Capacitance | 
Parameter 
input capacitance 


Output capacitance 


Symbol 
tw 
twsp 
tWHD 
twsa 
tWHA 
twscs 
tWHCS 


tws 


twr 


Symbol 


tf 


Symbol 
Cin 


Cout 


Min 


Min 


Min 


Typ Max 
— 15 
— 18 
Typ Max 
1.5 — 
1.5 — 
Typ Max 
3 — 

5 pene 
HITACHI 


Unit 


ns 


ns 


ns 


ns 


ns 


‘NS 


ns 
ns 


ns 


Unit 
ns 


ns 


Unit 
pF 


pF 


Test condition 


twsa = twsa min 


tw = tw min 


Test condition 


Test condition 
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HM101510 Series 
Test Circuit and Waveforms 


Loading Condition Input Pulse 


Test Circuit 
OVcc (GND) 


e e 
(0.01 WF ao VEE -2.0V 





Ry =50Q 
CL = 30 pF 
(Includes probe and jig capacitance) 


ty = t¢ = 2.0 ns typ 





Read Mode 


CS Address 50 % 


Dout 50 % 
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HM 101510 Series 
Write Mode 


Address 
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HM101513 Series 


262,144-word x 4-bit / 524,288-word x 2-bit Random Access Memory 


The Hitachi HM101513 is ECL 100 K compatible, 
reconfigarable 262,144 words by 4 bits or 524,288 
words by 2 bits read/write random access memory 
developed for high speed systems. With the 
DI1/MODE pin held at VpR, the organization 
becomes from 256 k x 4 to 512 k x 2. 


Features 


¢ Reconfigaratible 262,144-words x 4 bit/524,288- 
words xX 2 bit organization 

Fully compatible with 100 K ECL level 

e 0.8 um Hi-BiCMOS process 

e Address access time: 15 ns max 

e Write pulse width: 9 ns min 

e Low power dissipation: 800 mW typ 


Ordering Information 


Type No. Access time Package 
HM101513F-15 15ns 32-pin 
ceramic flat 


(30 mil lead pitch) 





Pin Arrangement 


(Top View) 
*:256k X4/512k X2 


Pin Description 


Pin name Function 
AO —-A18 Address input 
Did — DI3 Data input 


DOO — DO3, DOO —- DOT _—COData output 


WE Write enable 

cS | Chip select 

Voc Ground 

VEE Supply voltage 

MODE Mode select 
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HM101513 Series 































Block Diagram 
¢ 256 k x 4 Organization 
A3 A4 A13 A14 Ai1 A12 A8 AQ A10 
O) C) C) () C) C) ©) C) C) 
| Y-Decoder/Driver 
A5 
A6 
A7 g 
i & Memory Cell Array 
107 @ 262,144 words x 4 bits 
A2 8 
Al a 
A160] <x} 
A170 Block 1 ce 2 ———s 3 Block 4 
WE £3 +3 2 
CS Circuit | Circuit Circuit 
©) 
DIO poo Dit: Dot DI2 DO2 Dis Dos 
¢ 512 k x 2 Organization 


A3 A4A13A14 A18A11 A12 A&8 AQ A10 
0000000 0 0 0 











Memory Cell Array 
524,288 words x2 bits 


X-Decoder/Driver 


Block 1 


CO) ©) 
Dio DOO DOO DI DOT DO1 


HITACHI 
2-74 Hitachi America, Ltd. « Hitachi Plaza * 2000 Sierra Point Pkwy. ¢ Brisbane, CA 94005-1819 » (415) 589-8300 


HM101513 Series 


Function Table 





Input 
cS WE Din Output Output Mode 
H x" x" L H Not selected 
L L L L H Write “O” 
L L H L H Write “1” 
L H x"1 Dout'2 Dout’s Read 
Notes: 1. Irrelevant. 

2. Read out noninvert. 

3. Read out invert. 
Absolute Maximum Rating (Ta = 25°C) 
Parameter Symbol Rating Unit 
Supply voitage Vee to Voc +0.5 to —7.0 V 
Input voltage Vin +0.5 to Vee V 
Output current lout —30 mA 
Storage temperature Tstg —65 to +150 °C 


Storage temperature Tstg (Bias)! ~55 to +125 °C 


Note: 1. Under bias (Vee =—6.0 V min). 
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HM101513 Series 


DC Characteristics (Vpp =—5.2 V, Ry, = 50 Q to —2.0 V, Tc = 0 to +75°C) 


Parameter Symbol 
Output voltage VoH 
VOL 


Output threshold voltage Voc 


VoLc 
Input voltage Vin 

ViL 
Input current Nhe 

iL 
Supply current lee 


Min (B) 
—1025 
—1810 


—1035 


—1165 


-—1810 


-200 


Typ Max (A) 
—955 —880' 
—1715 —1620 
— -—1610 
— —880 
—_— -—1475 
—_ 220 
— 170 
HITACHI 


Unit 


mV 


mV 


mV 


mV 


mV 
mV 
pA 
pA 
pA 


mA 


Test condition 


Vin = VIHA or ViILB 
Vin = Ving or Vita 


Guaranteed input voltage 
High/low for all inputs 

Vin = Vin A 

Vin = Vit CS 


Others 


All outputs open 
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HM101513 Series 


AC Characteristics (Veg = —5.2 V + 5%, Tc = 0 to +75°C) 


Read Mode 

Parameter 

Chip select access time 
Chip select recovery time 


Address access time 


Write Mode 
Parameter 

Write pulse width 
Data setup time 

Data hold 

Address setup time 
Address hold time 
Chip select setup time 
Chip select hold time 
Write disable time 


Write recovery time 


Rise/Fall Time 
Parameter 
Output rise time 


Output fail time 


Capacitance 


Parameter 
Input capacitance 


Output capacitance 


Symbol 


tacs 
trcs 


tAA 


Symbol 
tw 
twsD 
tWHD 
tWsA 
tWHA 
twscs 
twHcs 
tws 


twr 


Symbol 


te 


Symbol 
Cin 


Cout 


Min Typ 
Min Typ 
9 — 
3 prance 
3 —— 
3 us 
3 Pane 
3 ss 
3 a 
Min Typ 
— 1.5 
— 1.5 
Min Typ 
— 3 
— 5 
HITACHI 


Max 


10 


10 


15 


Max 


15 


18 


Max 


Max 


Unit Test condition 
ns 
ns 


ns 


Unit Test condition 
ns twsa = twsa min 
ns 

ns 

ns tw = tw min 

ns 

ns 

ns 

ns 


ns 


Unit Test condition 
ns 


ns 


Unit Test condition 
pF 


pF 
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HM101513 Series 
Test Circuit and Waveforms 


Loading Condition Input Pulse 


Test Circuit 
O Vcc (GND) 


OO) @ 
0.01 pF aE VEE —2.0V 


Ry = 50 Q 
C. = 30 pF 
(Includes probe and jig capacitance) 


ty = tp = 2.0 ns typ 





Read Mode 


Address 
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HM101513 Series 
Write Mode 


Address 
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HM101515 Series 


262,144-words x 4-bits Fully Decoded Random Access Memory 


Description Pin Arrangement 


The HMIOI515 is ECL 100K compatible, 
262,144-word by 4-bit read/write random access 
memory developed for high speed systems such as 
scratch pads and control/buffer storage. 


| Features 


¢ 262,144 x 4-bit organization 

e Fully compatible with 100K ECL level 
e Address access time: 15 ns (max) | 

e Write pulse width: 9 ns 

¢ Low power dissipation: 800 mW (typ) 
¢ Common I/O 


Ordering Information 





Type No. Access time Package 

HM101515F-15 15ns 32-pin ceramic 
flat (30-mil lead (Top View) 
pitch) (FG-32D) 


Pin Description 
Pin Name Function 
AO-A17 Address input 


Di/O0-DI/O3 Data input/output 


WE Write enable 

CS Chip select 

OE Output enable 

Voc Ground 

Vee Supply voltage 
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HM101515 Series 


Block Diagram 


2 2 


A3 A4 A13 A14 A11 Ai2 A8 AQ A10 
© “0 10: “O -O: -O.' © 


Memory Cell Array 
262144 words x 4 bits 


_ 
® 
2 
= 
OQ 
3 
3) 
® 
Qo 
x< 


WEC 
cs O 


DIOO DiIO1 DiO2 DIO3 





Function Table 


Input vo 








CS WE OEF _ ODI DO Mode 
H Xx X x L Not selected 
L L X L L Write 0 
L L x H L Write 1 
L H L L DI"! Read 
L H H x L Output disable 
x: Don't care 


Note: 1. Write data = Read data 
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HM101515 Series 


Absolute Maximum Ratings 
Parameter 
Supply voltage 

Input voltage 

Output current 

Storage temperature 


Storage temperature (bias) 


Symbol 


Vee to Voc 


Vin 
lout 


Tstg 


Tstg (Bias)"1 


Note: 1. Under bias (Veg =-—6.0 V min.) 


DC Characteristics (Veg = —5.2 V, Ry = 50 Q to —2.0 V, Tc = 0 to +75°C) 


Parameter Symbol 
Output voltage Vou 
Voi 


Output threshold voltage Voyc 


Votc 
Input voltage Vin 
| Vit 
Input current li 
ie 
Supply current lee 


Min 


—1025 


—1810 


-1035 


—1165 


-—1810 


—200 


Typ Max 


-955 -880 


-1715 -1620 


_ ~1610 
= 880 
== ~1475 
_ 220 


— 170 


HITACHI 


Unit 
mV 
mV 
mV 
mV 
mV 
mV 
LA 
pA 
yA 


mA 


Rating 

+0.5 to —7.0 
+0.5 to Ver 
—30 

—65 to +150 


—55 to +125 


Test Condition 


Unit 


mA 


°C 


°C 


Vin = Vi4(max) or Vj), (min) 


Vin = Viy(min) or Vy (max) 


Guaranteed input voltage 
high/low for ail inputs 


Vin = Viy(max) 


Vin = Vii (min) 


All outputs open 


CS, OE 


Others 
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HM 101515 Series 


AC Characteristics (Veg = -5.2 V + 5%, Tc = 0 to +75°C) 








Read Mode 

Parameter Symbol Min | Typ Max Unit Test Condition 
Chip select access time tacs — — 10 ns 

Chip select recovery time tres — — 10 ns 

Address access time tan — — 15 ns 

Output enable access time taoe — — 10 ns 

Output enable recovery time tRoe — — 10 ns 

Write Mode 

Parameter Symbol Min Typ Max Unit Test condition 
Write pulse width tw 9 — — ns twsa = twsa min 
Data setup time twsp 9 — — ns 

Data hold twup 3 — — ns 

Address setup time twsa 83 _ — ns ty = tw min 
Address hold time tWHA 3 — — ns 

Chip select setup time twscs 3 — — ns 

Chip select hold time twHcs 3 — — ns 

Write disable time tws — _— 15 ns 

Write recovery time twr — — 18 ons 

Address setup time tosa 3 — — ns CS control 
Address hold time toHA 3 — — ns CS control 
Write pulse width tow 9 — — ns CS control 
Rise/Fall Time 

Parameter Symbol Min Typ Max Unit Test Condition 

Output rise time tr — 1.5 — ns 

Output fall time tf —_ 1.5 — ns 
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HM101515 Series 


Capacitance 

Parameter Symbol Min Typ Max Unit Test Condition 
Input capacitance Cin - 3 — pF 

Output capacitance Cout — 5 — pF 

AC Test Condition , Input Pulse 


Test Circuit 
O Vcc (GND) 


C) () 
0.01 ae VEE -2.0V 


R, = 50 Q 
C, = 30 pF (Includes probe and jib capacitance.) tr = tf = 2.0 ns typ 
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HM101515 Series 


Timing Waveforms 


Read Mode 


Address 
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HM101515 Series 


Write Mode 
OE Control 





Address 


tROE 


pat NNT 


ES Control 


Address 
tcsa tow tCHA 


= a 


twsp twHD 


Dout 
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HM101515 Series 


E Control 


Address 





tws 





Write Disable Mode 
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HM101524 Series ———Preliminary 


1048576-word x 4-bit Random Access Memory 


Description Pin Arrangement 


The Hitachi HM101524 is ECL 101k compati- 
ble, 1048576 word by 4 bit read/write random 
access memory developed for high speed systems. 


Features 


¢ 1048576-word X 4-bit organization 

¢ Fully compatible with 101k ECL level 

¢ 0.5 wm Hi-BiCMOS process 

e Address access Time: 15/18ns max 

¢ Write pulse width: 9/12ns min 

¢ Low power dissipation: 700mW typ 

¢ Output obtainable by wired-OR (open emitter) 


1 
2 
3 
4 
5 
6 
7 
8 
9 


Ordering Information 





: Access 
Type No. time Package 
HM101524JP-15  15ns 0 G00 mil $6 pin 
Plastic SOJ 
400 mil 36 pin (Top View) 
HM101524TT-15 15 ns Plastic TSOP 
HM101524TT-18 18ns (50mil lead pitch) 
(TTP-36DA) 
Pin Description 
Pin Name Function 
Ao-A1i9 Address Input 
Dio—Di3 Data Input 
Doo-Do3 Data Output 
WE Write Enable 
cs Chip Select 
Vcc Ground 
VEE Supply Voltage 
HITACHI 


2-88 Hitachi America, Ltd. ¢ Hitachi Plaza * 2000 Sierra Point Pkwy. « Brisbane, CA 94005-1819 « (415) 589-8300 


HM101524 Series 


Block Diagram 


Aig Ag Ay7 Ag Aig Ag Aix Ag Arg Ais 
2’ OO" OO. 0:00 0 Oo 


Y-Decoder/Driver 


Memory Cell Array 
104857 words x 4 bits 


Tee 
© 
= 
p= 
= 
dee 
® 
oO 
fe) 
O 
© 
° 
x< 


g 
ma }) Circuit Circuit Circuit Circuit 


O- “OO. “OO “Os: *O 
Dip DooDiy Dor Dig Dor Dig Dos 





Function Table 








input 

— — Output Mode 

CS WE Din 

H Xt x1 L Not Selected 

L L L L Write “0” 

L ie H L Write “1” 

L H x1 Dout2 Read 
Notes 1)Don’t Care 2) Read Out Noninvert 
Absolute Maximum Rating (Tj = 125°C max) 
Item Symbol Rating Unit 
Supply Voltage | VEE to Wee +0.5 to —-7.0 V 
Input Voltage Vin +0.5 to VEE V 
Output Current lout -30 mA 
Power Dissipation PT 1.0 W 
Operating Temperature Topr@ 0 to +85 °C 
Storage Temperature Tstg -55 to +125 °C 
Storage Temperature Tstg(bias) 2 —10 to +85 °C 


Notes | 1) Under Bias (VEE = -6.0V min) 2) Case Temperature 
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HM101524 Series 


Electrical Characteristics 


¢ DC Characteristics (VEE =—-5.2 V + 5%, RL = 500 to -2.0 V, Tc = 0 to +75°C) 


Item | Symbol 

VOH 
Output Voltage 

VOL 

ViH 
Input Voltage 

VIL 

NH 
Input Current IL 
Supply Current IEE 


min(B) — typ 
~1025 -955 
~1810 -1715 
~1165 


-1810 


0.5 


-200 


max(A) 


~880 
-1620 
~880 
-1475 
220 


170 


e AC Characteristics (VEE =—-5.2 V + 5%, Tc = 0 to +75°C) 


Read Mode 


item 
Chip Select Access Time 
Chip Select Recovery Time 


Address Access Time 
Write Mode 


Item 
Write Pulse Width 
Data Setup Time 
Data Hold Time 

| Address Setup Time 
Address Hold Time 
Chip Select Setup Time 
Chip Select Hold Time 
Write Disable Time 


Write Recovery Time 


Symbol min typ max _ min 
tACS 1.5 15 1.5 
tRCS 1.5 15 1.5 
tAA 3 15 3 


HM101524-15 


HM101524-15 


Symbol min typ max 


HM101524-18 


HM101524-18 


min typ max 


tw 9 12 
twSD 0 0 
tWHD 1 1 
tWSA 1 1 
tWHA 2 2 
twSCs 0 0 
tWHCS 0 0 
tws 15 

twR 17 

HITACHI 


Unit 


mV 


mV 


mV 


mV 
pA 
pA 


pA 


mA 


typ max 
18 
18 
18 


18 
20 


Test Condition 


Vin = ViH or VIL 


Guaranteed Input Voltage 
High/Low for All Inputs 


Vin = VIHA 
Vin=ViLs CS 
Vin=ViLS Others 


Outputs Open 20ns cycle 
Address Increment Pattern 


Unit Test Condition 
ns 
ns 


ns 


Unit Test Condition 
ns tWSA = twSA min 
ns 

ns 

ns tw = tw min 

ns 

ns 

ns 

ns 


nS 
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Rise/Fall Time 

Item Symbol min 
Output Rise Time | ty 

Output Fall Time tf 

Capacitance 

Item Symbol min 
Input Capacitance Cin 

Output Capacitance Cout 

AC Test Conditon 


Test Circiut 
© Vcc (GND) 


0.01 pF 


yy ie -2 a 


R, = 500 
C,= 30pF 
(Includes probe and jig capacitance) 





HM 101524 Series 


typ max Unit Test Condition. 
2 ns 

2 ns 

typ max Unit Test Condition 
3 pF 

5 pF 

Input Pulse 


tr = tf = 2.0ns typ 
Input reference levels = -1165mV/-1475mV 
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HM101524 Series 
Timing Waveform 


Read 


Address 





Notes: Input and Output Reference Levels = —-1165mV/—1475mV 


Write 


Address 





Notes: Input and Output Reference Levels = -1165mV/—1475mvV 
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SECTION 3 


CMOS FAST STATIC RAMs 


e 5.0 V Supply 
e 3.3 V Supply 


HITACHI 





HM6207H Series = ——__ Ea 


262,144-word x 1-bit High Speed CMOS Static RAM 





Features Pin Arrangement 


e Single 5 V supply and high density 24-pin 
package 
High speed 
Access time: 25/35/45 ns (max) 
Low power 
— Operation: 300 mW (typ) 
— Standby: 100 uW (typ) 
30 uW (typ) (L-version) 
Completely static memory required, 
no clock or timing strobe required 
Equal access and cycle time 
Directly TTL compatible, 
all inputs and outputs 
Battery back-up operation capability 
(L-version) 


Ordering Information 





(Top view) 

Access | 
Type No. time Package 
HM6207HP-25 25 ns 300-mil 24-pin Pin Description 
Re eee STC DIE 
HM6207HP-35 35 ns (DP-24NC) Pin name Function 
HM6207HP-45 45 ns AO-AI7 Address 
HM6207HLP-25 25 ns Din Data input 
HM6207HLP-35 35 ns Dout Data output 
HM6207HLP-45 45 ns cS Chip select 
HM6207HUJP-25 25ns —-300-mil 24-pin WE Write enable 
——— SS SOl (CP-24D) 
HM6207HJP-35 35 ns Voc Power supply 
HM6207HUJP-45 45 ns Ve Grood 
HM6207HLJP-25 25 ns 
HM6207HLJP-35 35 ns 
HM6207HLJP-45 45 ns 
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Block Diagram 


A15 
A16 
AA7 
AO 
Al 
A2 
A3 
A4 


Din 


HM6207H Series 





> am 
> a 
> V 
Lo—| Row Memory array om ee 
pA] decoder 256 x 1024 <— Vss 
> Saami 
> wm 
>a 
es ed 
Column I/O — Dout 





Column decoder 
RRERE RR REER 










O000 0 0 0 0 0 0 
A14 ~—~— A111 A8 A7 A6 AS A10 AY 
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HM6207H Series 


Function Table 


CS WE _ Mode Voc current WVOpin  Ref.cycle 
H x Not selected Isp, Isp; High-Z = 

a H Read lec Dout Read cycle 
L L Write loc High-Z Write cycle 





Note: x = Don’t care. 


Absolute Maximum Ratings 


Parameter Symbol Rating Unit 
Voltage on any pin relative to Vss Vin —0.5° to +7.0 V 
Power dissipation | Py 1.0 Ww 
Operating temperature range Topr 0 to +70 °C 
Storage temperature range Tstg —55 to +125 °C 
Storage temperature range under bias _‘Thias —10 to +85 °C 


Note: Vin min = —2.5 V for pulse width < 10 ns. 


Recommended DC Operating Conditions (Ta = 0 to +70°C) 


Parameter Symbol Min. Typ. Max. Unit 
Supply voltage Voc 4.5 | 5.0 5.5 V 
Vss 0 0 0 V 
Input high (logic 1) voltage =Vyy 2.2 = 6.0 V 
input low (logic 0) voltage Vy, -0.5"1 — 0.8 V 





Note: 1. Vy min = ~2.0 V for pulse width < 10 ns. 
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HM6207H Series 
DC Characteristics (Ta = 0 to +70°C, Vec = 5 V 10%, Vss = 0 V) 





HM6207H-25 HM6207H-35/45 
Parameter Symbol Min Typ" Max Min Typ‘! Max Unit Test conditions 
Input leakage lu —_-_ — 20 — — 2.0 wUA Voc = Max, 
current Vin = Vss to Vec 
Output leakage lio —_- — 10.0 — — 10.00 pA CS=Viun, 
current Vio = Vss tO Voc 
Operating power Icc — 60 120 — 50 100 mA CS=Vji,lyo=O0mA, 
supply current min cycle, duty = 100% 
lect — 40 80 — 40 80 mA CS=Vji,ljo=0mA, 
t cycle = 50 ns, 
duty = 100% 
Standby power Isp — 20 40 — 15 30 mA CS=Vjy, min cycle 
supply current 
Standby power Isp; — 0.02 20 — 0.02 2.0 mA CSzVo¢c-0.2 V, 
SUDO) CUNCht “Ss =— S  SS S e 0V <Vin <0.2, or 
(1) L-Version — 0.006 0.1 — 0.006 0.1 Vin 2 Voc — 0.2 V 
Output low VoL _-_ — 04 — — 04 \V lop = 8 mA 
voltage 
Output high Von 24 — — 24 — — V lou = —4.0 mA 
voltage 


Note: 1. Typical limits are at Voc = 5.0 V, Ta = +25°C and specified loading. 


Capacitance (Ta = 25°C, f = 1 MHz)*! 


Parameter Symbol Min Max Unit Test conditions 
Input capacitance Cin — 6 pF Vin=0V 
Output capacitance Cout — 10 pF  Vout=0V 


Note: 1. This parameter is sampled and is not 100% tested. 
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HM6207H Series 
AC Characteristics (Ta = 0 to +70°C, Vec = 5 V + 10% unless otherwise noted) 


AC Test Conditions 


e Input pulse levels: Vss to 3.0 V 

e Input and output timing reference levels: 1.5 V 
¢ Input rise and fall times: 5 ns 

¢ Output load: See figures 


+5V +5V 
480 Q 480 Q 
Dout Dout 
255 Q 30 pF * 255 Q 5 pF" 
Output load (A) . Output load (B) 


(tz, tLz, twz, and tow) 


Note: 1. Including scope and jig 
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HM6207H Series 


Read Cycle 
HM6207H-25 HM6207H-35 HM6207H-45 

Parameter Symbol Min Max Min Max Min Max Unit 
Read cycle time tre 25 — 35 — 4 _ ns 
Address access time tan — 25 — 35 — 45 ns 
Chip select access time tacs — 25 — 35 — 45 ns 
Output hold from address change tou 5 — 5 — 5 — ns 
Chip selection to output in low-Z tiz' 5 — 5 — 5 — ns 


Chip deselection to output in high-Z. ty"! 0 15 0 20 0 20 3 ns 
Chip selection to power up time tpy 0 — 0 — 0 — ns 
Chip deselection to power down time tPD — 15 — 25 — 30 ns 


Note: 1. Transition is measured + 200 mV from sieady-state voltage with Load (B). 
These parameters are sampled and not 100% tested. 





Read Timing Waveform (1) 


tac 


taa 
to 


7 ton 
‘i CXXXKK__Daevaid KX 


Notes: 1. WE is high for read cycle. 
2. Device is continuously selected, CS = V. 
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HM6207H Series 
Read Timing Waveform (2) 


tyz 


High impedance XA Satvaid | 


Voc 
supply 
current 


Notes: 1. WE is high for read cycle. 
2. Address valid prior to coincident with CS transition low. 








Write Cycle 
HM6207H-25 HM6207H-35 HM6207H-45 

Parameter Symbol Min) Max Min Max Min Max _ Unit 
Write cycle time twe 2a — 35 — 45 — ns 
Chip selection to end of write tow 20° == 300 — 40 — ns 
Address valid to end of write taw 20 — 30 — 40 — ns 
Address setup time tas 0 _ 0 — 0 _ ns 
Write pulse width twp 20 —_ 25 — 25 — ns 
Write recovery time ‘twr\ 3 — 3 _ 3 — ns 
Data valid to end of write tow 15 _ 20 — 20 — ns 
Data hold time tou 0 — 0 — 0 — ns 


Write enabled to output in high-Z twz' 0 15 0 20 0 25 ns 
Output active from end of write tow! 0 — 0 — 0 — ns 


Note: 1. Transition is measured + 200 mV from high-impedance voltage with Load (B). 
This parameter is sampled and is not 100% tested. 
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HM6207H Series 
Write Timing Waveform (1) (WE Controlled) 


Address 


ALLLLV LLL 


taw t 
__wr_, 


<p» twp 


“toy 


a 
eens je 
Be lad 


twz 


High impedance 
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HM6207H Series 
Write Timing Waveform (2) (CE Controlled) 


taw — 


Wk ATT 


tow toH 


a 


twz 


Data undefined 
High impedance 


. Awrite occurs during the overlap of a low CS and a low WE. 


2. twr is measured from the earlier of CS or WE going high to the end of the 
write cycle. 


. If the CS low transition occurs simultaneously with the WE low transition, 
the output buffers remain in a high impedence state. 
. Dout has the same phase as write data in this write cycle, if twr is long enough. 
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HM6207H Series 
Low Vcc Data Retention Characteristics (Ta = 0 to +70°C) 


These characteristics are guaranteed for the L-version only. 


Parameter Symbol Min Typ Max Unit Test conditions 

Vcc for data retention Vor 20 — — V CS = Voc — 0.2 V, 
SS ee In 2 Vee > 0.2 -V, oF 
Data retention current lccpR — 2 5071 WA §=OVSVins0.2V 
Chip deselect to data retention time —tcpr 0 _-_ — ns 

Operation recovery time tr 5 —_-_ — ms 


Note: 1. Voc =3.0V 


Low Vcc Data Retention Timing Waveform 


Data retention mode 


ewww eee wenn ewe ee ee eee ee ee ee ee conan nena ewe ow wo 





owaenawea se wwe enew ese eo a» 





CS = Voc —-0.2 V 
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HM6208H Series 


65,536-word x 4-bit High Speed CMOS Static RAM 


Features Pin Arrangement 


e Single 5 V supply and high density 24-pin 
package | 
¢ High speed: Access time 25/35/45 ns (max) 
¢ Low power 
— Operation: 300 mW (typ) 
— Standby: 100 pW (typ) 
30 uW (typ) (L-version) 
¢ Completely static memory required 
— Noclock or timing strobe required 
e Equal access and cycle time 
¢ Directly TTL compatible: All inputs and outputs 
e Battery back up operation capability (L-version) 


Ordering Information 








Access 
Type No. time Package 
HM6208HP-25  25ns 300-mil, 24-pin hep view) 
> — plastic DIP 
HM6208HP-35 35 ns (DP-24NC) 
HM6208HP-45 45ns Pin Description 
HM6208HLP-25 25ns _ Pinname Function 
HM6208HLP-35 35ns AO—-A15 Address 
HM6208HLP-45 45ns 01-04 Input/output 
HM6208HJP-25 25ns 300-mil, 24-pin GS Chip select 
SS Se SOU (CP-24D) 
HM6208HJP-35 35ns WE Write enable 
HM6208HJP-45 45ns Voc Power supply 
HM6208HLJP-25 25ns Vss Ground 
HM6208HLJP-35 35ns 
HM6208HLJP-45 45ns 

HITACHI 
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HM6208H Series 
Block Diagram 


Row Memory array 
decoder 256 x 1024 


Column /O 
Input 


ra 
ht 
control 


RR K 
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HM6208H Series 





Truth Table 

CS WE Mode Vec current ‘ VOpin Cycle 

H x Not selected Isp; Ispy High-Z — 

L H Read loc Dout Read cycle 
L L Write loc Din Write cycle 


Note: x = Don’t care. 


Absolute Maximum Ratings 





Parameter _ Symbol — Value Unit 
Voltage on any pin relative to Vsg Vin —0.5* to +7.0 V 
Power dissipation Pr 1.0 WwW 
Operating temperature range | Topr 0 to +70 | °C 
Storage temperature range Tstg —55 to +125 °C 
Storage temperature range under bias Tbias —10 to +85 °C 


Note: Vin min = —2.5 V for pulse widths < 10 ns. 


Recommended DC Operating Conditions (Ta = 0 to +70°C) 


Parameter Symbol Min Typ Max Unit 
Supply voltage Voc 4.5 5.0 5.5 V 
Vsgs 0 0 0 V 
Input high (logic 1) voltage Vj,y 2.2 — 6.0 V 
Input low (logic 0) voltage Vy —0.5" a 0.8 V 





Note: Vi, min =—2.0 V for pulse width < 10 ns. 
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HM6208H Series 
DC Characteristics (Ta = 0 to +70°C, Vec = 5 V t 10%, Vss = 0 V) 





HM6208H-25 HM6208H-35/45 
Parameter Symbol Min Typ’2 Max Min Typ’? Max Unit Test conditions 
Inputleakage = |, — — 20 — — 2.00 WA Voc = Max 
current Vin =Vgs to Voc 
Output leakage lio — — 10.0 — — 10.0 pA CS = Vin, 
current Vio =Vss to Vec 
Operating power Icc — 60 120 — 50 100 mA CS =Vit lyo = O mA, 
supply current min cycle, 
duty = 100% 
loci me 40 80 — 40 80 mA CS =ViL, lyvo =Q mA, 
t cycle = 50 ns, 
duty = 100% 
_ Standby power Iss — 20 40 — 15 30 mA CS =Viy, min cycle 
supply current 
Standby power = Isp; = 0.02 20 — 0.02 2.0 mA CS 2 Vcc — 0.2 V, 
supply current Se OV <Vin <0.2 V, or 
(1) — 0.006 0.1 — 0.006 0.171 Vin 2 Veo — 0.2 V 
Output low VoL 2° 04. = 04 V lo-= 8 MA 
voltage 
Output high = Voy 24 — — 24 — — V lon = —4.0 mA 
voltage 


Notes: 1. L version 
2. Typical limits are at Voc = 5.0 V, Ta = +25°C and specified loading.. 


Capacitance (Ta = 25°C, f = 1 MHz) 


Parameter Symbol Min Max Unit Test conditions 
Input capacitance Cin — 6 pF Vin=0V 
Input/output capacitance Cro — 11 pF Vio =0V 


Note: These parameters are sampled and not 100% tested. 
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HM6208H Series 
AC Characteristics (Ta = 0 to +70°C, Vec = 5 V + 10%, unless otherwise noted) 


AC Test Conditions 


¢ Input pulse levels: Vgs to 3.0 V 

e Input rise and fall times: 5 ns 

¢ Input and output timing reference levels: 1.5 V 
¢ Output load: See figure 


Output Load 


Output load (A) Output load (B) 
(tuz, tLz, twz, and tow) 





Note: Including scope and jig 





Read Cycle 

HM6208H-25 HM6208H-35 HM6208H-45 
Parameter Symbol Min Max Min Max Min Max Unit 
Read cycle time trc 25 — 35 — 45 — ns 
Address access time | taa _ 25 — 35 ~ 45 ns 
Chip select access time tacs — 25 —_ 35 — 45 ns 
Output hold from address change toy 5 — 5 — 5 _ ns 
Chip selection to output in low-Z —t.z" 5 — 5 — 5 — ns 
Chip deselection to output tuz. 0 15 0 20 0 20 ns 
in high-Z 
Chip selection to power uptime —_tpy 0 — 0 — 0 — ns 
Chip deselection to power tpp — 15 — 25 — 30 ns 
down time 


Note: Transition is measured +200 mV from steady state voltage with load (B). 
These parameters are sampled and not 100% tested. 
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HM6208H Series 
Read Timing Waveform (1) 


_ tre 


tAA 





Bs tou 
Dou XXKK IA __Datavalid KK 


Notes: 1. WE is high for read cycle. 
2. Device is continuously selected. 


Read Timing Waveform (2) 


High 
impedance 
Voc 
supply 
current 


Notes: 1. WE is high for read cycle. 
2. Address valid prior to or coincident with the CS transition to low. 
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HM6208H Series 


Write Cycle 
HM6208H-25 HM6208H-35 HM6208H-45 

Parameter Symbol Min Max Min Max Min Max Unit 
Write cycle time two 25 — 35 — 45 — ns 
Chip selection to end of write tow 20 —_— 30 — 40 —_ ns 
Address valid to end of write taw 20 — 30 —_ 40 — ns 
Address setup time tas 0 — 0 —_ 0 — ns 
Write pulse width twp 20 — 25 — 30 — ns 
Write recovery time twr 3 — 3 _— 3 — ns 
Data valid to end of write tow | 15 — 20 — 20 — ns 
Data hold time tou 0 — 0 — 0 — ns 
Write enabled to output in high-Z twz" 0 8 0 10 0 15 ns 
Output active from end of write tow 0 — 0 — 0 — ns 





Note: Transition is measured +200 mV from high impedance voltage with load (B). 
These parameters are sampled and not 100% tested. 
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HM6208H Series 
Write Timing Waveform (1) (WE Controlled) 


Address 


ALL LIV LL LLL 


taw 


<< —_—___jie- 


NN 


Oh eat Yas 


twz 3 tow 4 


nour LLL LLL LLL LN High impedance | VV V7 
oY A Oe, \___ STN 


Notes: 1. A write occurs during the overlap of a low CS and a low WE (twp). 
. twr is measured from the earlier of CS or WE going high to the end of the write cycle. 
. During this period, I/O pins are in the output state. The input signals of the opposite 
phase to the outputs must not be applied. 
. If CS is low during this period, I/O pins are in the output state. The data input signals of 
opposite phase to the outputs must not be applied to them. 
. Dout is the same phase of write data of this write cycle. 
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~HM6208H Series 


Write Timing Waveform (2) (CS Controlled) 


Address 


(AAAS ALLLLLLLL 


tow tou 


KKK KKK KKK ovsvais! _ YXXKKY 


High impedance *3 


A write occurs during the overlap of a low CS and a low WE (twp). 

. twr is measured from the earlier of CS or WE going high to the end of the write cycle. 

. If the CS low transition occurs simultaneously with the WE low transition or after the WE 
transition, the output buffers remain in a high-impedance state. | 
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HM6208H Series 
Low Vcc Data Retention Characteristics (Ta = 0 to +70°C) 


These characteristics are guaranteed for the L-version only. 


Parameter Symbol Min Typ Max 
Vcc for data retention Vor 2.0 — — 
Data retention current locpr —- 2 50° 
Chip deselect to data retention time tcpr 0 —_— — 
Operation recovery time te 5 — — 


Note: Voc =3.0V 


Low Vcc Data Retention Timing Waveform 


Data retention mode 


ES > Voc - 0.2 V 





He 


HITACHI 


Unit 


pA 
ns 


mS 


Test Conditions 


CS > Vec — 0.2 V,. 
Vin = Voc - 0.2 V, or 
0V<Vin<0.2 V, or 
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HM62832H Series 


32768-Word x 8-Bit High Speed CMOS Static RAM 


Features Pin Arrangement 


¢ High speed: Fast access time 25/35/45 ns (max) 

¢ Low power . 
Active: 300 mW (typ) 
Standby: 10 WW (typ) (L-version) 

¢ Single 5 V supply 

¢ Completely static memory 
No clock or timing strobe required 

e Equal access and cycle times 

¢ Common data input and output — Three state 
output 

« Directly TTL compatible — All inputs and 
outputs 


(Top view) 





Ordering Information Pin Description 

Type No. Access time Package Pin name Function 
HM62832HP-25 25ns 300-mil.28-pin AO —A14. Address 
HM62832HP-35 35ns plastic DIP : 

HM62832HP-45 45ns (DP-28NA) 1/00 — /O7 input/output 
HM62832HLP-25 25ns cS Chip select 
HM62832HLP-35 35ns 

HM62832HLP-45 45ns WE Write enable 
HM62832HJP-25 25ns 300-mil 28-pin OE Output enable 
HM62832HJP-35 35ns plastic SOJ 

HM62832HJP-45 45ns (CP-28DN) Voc Power supply 
HM62832HLJP-25 25 ns Vss Ground 


HM62832HLUP-35 35 ns 
HM62832HLJP-45 45 ns 
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HM62832H Series 
Block Diagram 


| L oa2h 
X Row Memory array 
address decoder 512 x 512 
buffer | 


ws: 


/\ 
VO Column I/O 
buffer 


: Column decoder 
Y address buffer 


A2 A1 AO Ai0 A1i AQ A8& 


/\ 





HITACHI 
3-24 Hitachi America, Ltd. ¢ Hitachi Plaza * 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300 





HM62832H Series 





Absolute Maximum Ratings 


Item | Symbol Value Unit 
Voltage on any pin relative to Vss Vr - 0.5 “1 to +7.0 V 
Power dissipation Py 1.0 Ww 
Operating temperature | Topr 0 to +70 °C 
Storage temperature Tstg —55 to +125 — eC 
Storage temperature under bias Tbias —10 to +85 °C 


Note: 1. -2.5 V for pulse width < 10 ns 
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HM 62832H Series 


Function Table 


CS OE WE # Mode | Vcc current | /O pin Ref. cycle 

H X xX Not selected Isp, Ispy High Z - 

L L H Read ~ loc | Dout Read cycle (1) to (3) 
L H L Write loc Din Write cycle (1) 

L L L | loc Din Write cycle (2) 


Note: 1. X:HorLl 


Recommended DC Operating Conditions (Ta = 0 to +70°C) 


Parameter Symbol Min Typ Max Unit 

Supply voltage Voc 4.5 5.0 5.5 V 
Vgs oy 0 0 V 

Input voltage Vin 2.2 — 6.0 V 
Vib -0.5 1 = 0.8 V 


Note: 1. -2.0 V for pulse width < 10 ns 


DC Characteristics (Ta = 0 to +70°C, Voc = 5 V + 10%, Vgs = 0 V) 


Parameter Symbol Min Typ’! Max Unit Test conditions Notes 
Input leakage current ||; ql — — 2 pA Vin = Vgs to Voc 
Output leakage current |l_ol — _ 2 uA CS = Vip or OE = Viz or 
Vio = Vss to Voc 

Operating power supply Icc — 60 120 mA Min cycle, duty = 100%, 
current , CS = Vi, lyo = OMA 
Standby power supply Isp — 15 30 mA CS=Viy 
current 
Standby power supply Ispy _ 0.02 2 mA CS 2 Vcc - 0.2 V 
current $$$. 0V<Vin<0.2Vor —_—__—— 

= 0.002 0.1 mA Vin 2 Voc - 0.2 V L-version 
Output voltage VoL a a 0.4 V lol =8 mA 

VoH 2.4 = ai V lou =-—4mA 


Note: 1. Typical values are at Voc = 5.0 V, Ta = +25°C and specified loading. 
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HM 62832H Series 
Capacitance (Ta = 25°C, f = 1.0 MHz) | 


Parameter Symbol Min Typ Max Unit Test conditions 
Input capacitance Cin _ — 6 pF Vin=0V 
Input/output capacitance Cyo — — 10 pF Vio =0V 


Note: 1. This parameter is sampled and not 100% tested. 


AC Characteristics (Ta = 0 to +70°C, Vcc = 5 V + 10%, unless otherwise noted.) 


Test Conditions 


e Input pulse levels: 0.0 V to 3.0 V 

¢ Input rise and fall times: 5 ns 

e Input and output timing reference levels: 1.5 V 
¢ Output load: See figures 


Output load (A) Output load (B) 
(for tcLz, toLz, tcnz: tonz, twHz and tow) 


* Including scope and jig 
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HM62832H Series 


Read Cycle 
HM62832H-25 HM62832H-35 -HM62832H-45 
Parameter . Symbol Min Max Min Max Min Max _— Unit 
Read cycle time trc 25 — 35 — 45 on ns 
Address access time taa — § 2 — 35 | — 45 ns 
Chip select access time tacs _ 25 — 35 — 45 ns 
Output enable to output valid toe — 12 se —— 20 ns 
Output hold from address change tou 5 —_ 5 — 5 — ns 
Chip selection to output in low-Z tcLz 5 — 5 = rs) — ns 
Output enable to output in low-Z toLz 0 — 0 — 0 — ns 
Chip deselection to outputin high-Z — tcHz 0 12 0 15 0 20 ns 
Output enable to output in high-Z toHz 0 12 0 15 0 20 ns 
Write Cycle 
HM62832H-25 HM62832H-35 HM62832H-45 

Parameter Symbol Min Max Min Max Min Max Unit 
Write cycle time | twc 25 — 35 — 45 - ns 
Chip selection to end of write tcw 15 — 20 — 25 _ ns 
Address valid to end of write taw 20 — 30 — 40 — ns 
Address setup time tas 0 = 0 = 0 — ns 
Write pulse width twp 15 —_ 20 — 25 — ns 
Write recovery time twr 0 — 0 _~ 0 — ns 
Write to output in high-Z iin. 0 12 0 150 20 ons 
Data to write time overlap tpw 12 — 15 — 20 —_ ns 
Data hold from write time toH 0 — 0 — 0 — ns 
Output disable to output in high-Z tonz 0 12 0 15 0 20 ns 
Output active from end of write tow 5 — 5 — 5 — ns 
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HM62832H Series 
Timing Waveforms 


Read Cycle Timing-1"1, *2 


Address 


of \\\\ANY ALALLLLLLLL 


\A\S | gat 


i 


tcLz 





—— 


Read Cycle Timing—2*2 *3; *5 


Address 
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~ HM62832H Series 


Read Cycle Timing-3*!; *2, *4, *5 


XX) 


Notes: 1. Transition is measured +200 mV from steady state voltage with load (B). 
This parameter is sampled and not 100% tested. 
2. WE is high for read cycle. 
3. Device is continuously selected, CS = Vj, . 
4. Address should be valid prior to or coincident with CS transition low. 
5. OE = Vi | 





Write Cycle Timing—1*!0 


Address 


WANK 


tonz 4 twe 


*2 
Se 
PP ese ee en 
CAAA PAT fey 


tow toy 


OR 





7 HITACHI 
3-30 Hitachi America, Ltd. ¢ Hitachi Plaza © 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300 


HM62832H Series 


Write Cycle Timing—2"6, *10 


SNL 


ea a 


twuz 4 


VA A [\/N/\/\/ 
ETT IAT ISL ILS WAV WAVAN 


CC AXKKXX 


Notes: 1. Transition is measured +200 mV from high impedance voitage with load (B). 

This parameter is sampled and not 100% tested. 

2. Awrite occurs during the overlap (twp) of a low CS and a low WE. 

3. tyr is measured from the ealier of CS or WE going high to the end of write cycle. 

4. During this period, I/O pins are in the output state. The input signals out of phase must not be 
applied. 

5. If the CS low transition occurs simultaneously with the WE low transition or after the WE low 
transition, outputs remain in a high impedance state. 

6. OE is continuously low. (OE = Vj, ) 

7. Dout is in the same phase of written data of this write cycle. 

8. Dout is the read data of next address. 

9. If CS is low during this period, I/O pins are in the output state. The input signals out of phase 
must not be applied to I/O pins. 

10. WE must be high during all address transitions except when device is deselected with CS. 





HITACHI , 
Hitachi America, Ltd. ¢ Hitachi Plaza * 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300 3-31 


-HM62832H Series 
Low Vcc Data Retention Characteristics (Ta = 0 to +70°C) 


This characteristics is guaranteed only for L-version. 


- Parameter | Symbol Min Typ Max Unit _ Test conditions 
Vc for data retention Vor 20 — — V CS 2 Voc — 0.2 V, 
a Vin Vie = 02 Vr 
Data retention current IocpR — 1 507 yA OVsVin<s0.2V 

Chip deselect to data retention time tcpR 0 — — ns 
Operation recovery time tr 5 — — ms 


Note: 1. Voc =3.0V 


Low Vcc Data Retention Timing Waveform 


Data retention mode 


CS > Voc -0.2 V 





Low Level Input Voltage V_ (Normalized) 
High Level Input Voltage Vj, (Normalized) 


5.0 5.0 


Supply Voltage Voc (V) Supply Voltage Voc (V) 





Low Level Input Voltage vs. Supply Voltage High Level Input Voltage vs. Supply Voltage 


HITACHI 
3-32 Hitachi America, Ltd. ¢ Hitachi Plaza * 2000 Sierra Point Pkwy. © Brisbane, CA 94005-1819 © (415) 589-8300 





HM62832H Series 


+ 
N 
i] 
E 
5 
= 

9 
2 
[= 
oS 
= 
J 
O 
A 
g 
® 
a 
= 
2 
< 


g 
i 
3 
3 
6 
3 
8 
3 


0.4 0.6 


High Level Output Voltage Voy (V) Low Level Output Voltage Vo, (V) 





High Level Output Current vs. High Level Low Level Output Current vs. Low Level 
Output Voltage Output Voltage 





Standby Current | SBI (A) 
Standby Current | sg; (Normalized) 


Ambient Temperature Ta (°C) Supply Voltage Voc (V) 





Standby Current vs. Ambient Temperature Standby Current vs. Supply Voltage 
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HM62832H Series 


S -—s 
: 3 
= = 
z z 
8 2 
e e 
e g 
ba | =] 
O O 
> = 
a Q. 
a a. 
a B 


5.0 


Supply Voltage Vic (V) Ambient Temperature Ta (°C) 





Supply Current vs. Supply Voltage Supply Current vs. Ambient Temperature 


Access Time taa, t acs (Normalized) 
Access Time taa, tacs (Normalized) 


Supply Voltage Voc (V) Load Capacitance C, (pF) 





Access Time vs. Supply Voltage Access Time vs. Load Capacitance 
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HM62832H Series 


w = 
E E 
9 [eo] 
Zz Zz 
2 Oo 
2 oO 

* c 
3 S 
© rs} 
E > 
= a 
: F 
<< 


F f (MH 
Ambient Temperature Ta (°C) requency f (MHz) 





Access Time vs. Ambient Temperature Supply Current vs. Frequency 
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HM62832UH Series 


32768-word x 8-bit High Speed CMOS Static RAM 


Features | Pin Arrangement 


e High speed: Fast access time 15/20 ns (max) 
¢ Low Power 
Standby: 15 uW (typ) (L-version) 
Operation: 675/600 mW (typ) 
¢ Single 5 V supply 
¢ Completely static memory 
No clock or timing strobe required 
¢ Equal access and cycle times 
¢ Common data input and output: Three state 
output 
¢ Directly TTL compatible: All inputs and outputs 


aon ro 


rs 


Al 
Al 
A 
A 
A 
A 
A 
A 
A 


— NM © 


Ordering Information 








Type No. Access time Package 
HM62832UHP-15 15 ns 300-mil 
HM62832UHP-20 20 ns 28-pin (Top view) 
—__—__—_—___—_———__ plastic DIP 
HM62832UHLP-15 15ns © (DP-28NA) 
HM62832UHLP-20 20 ns Pin Description 
HM62832UHJP-15 15ns 300-mil . 
i F 
HM62832UHJP-20 20 ns 28-pin eympe Dpiiciosiast 
HM62832UHLJP-15 15ns (CP-28DN) bac 
cs Chip select 
WE ~ Write enable 
OE Write enable 
Voc Power supply 
Vss Ground 
HITACHI 
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HM62832UH Series 
Block Diagram 


X-Address Row Memory Array 
Buffers | Decoder 512x512 


Eos 





| Column vo VO 
euiter — | Column Decoder Decoder 
Column Address Buffer 


Ai0 AO Ai A2 AQ A11 


/\ 





cs OE WE Mode Vec current VO pin Ref. cycle 
H X X Standby Isp, Ispi High-Z — 
L L H Read loc Dout Read cycle 1, 2,3 
L H L Write loc Din Write cycle 1 
L L L Write loc Din Write cycle 2 
Note: X:HorL 
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-HM62832UH Series 


Absolute Maximum Ratings 





Parameter Symbol Value Unit 
Supply voltage’! | Voc —0.5°2 to +7.0 V 
Voltage on any pin relative to Vsg | Vr -0.5°2 to Voc + 0.5 V 
Power dissipation Py 1.0 W 
Operating temperature Topr 0 to +70 °C 
Storage temperature Tstg | —55 to +125 °C 
Storage temperature under bias ~ Thias | —10 to +85 °C 
Notes: 1. With respect to Vss | 
2. Voc and V+ min =—2.5 V for pulse width < 10 ns 
Recommended DC Operating Conditions (Ta = 0 to +70°C) 
Parameter Symbol | Min Typ Max Unit 
Supply voltage Voc 4.5 - 5.0 55 V 
| Vss 0 O- 0 V 
Input high (logic 1) voltage Vin 2.2 — Voc + 0.5 V 
Input low (logic 0) voltage Vit —0.5"1 — 0.8 V 


Note: 1. Vj, min =—2.0 V for pulse with < 10 ns 
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HM62832UH Series 
DC Characteristics (Ta = 0 to +70°C, Vcc = 5 V t+ 10%, Vss = 0 V) 





Parameter Symbol Min Typ"! Max Unit Test conditions 
Input leakage current [ly — _ 2.0 pA Voc = 5.5 V | 
Vin = Vss to Voc 
Output leakage current IlLol — — 2.0 pA CS = Vin 
Vivo = Vss to Voc 
Operating Vcc current locy (-15) “3 — 135 170 mA min cycle "2 
loce (-15) — 100 120 mA 2x min cycle 
loci (-20) — 120 150 mA min cycle 
loce (-20) — 90 110 mA 2x min cycle 
Standby Vcc current Isp (-15) — 40 60 mA CS = Vip, min cycle 
Isp (-20) —_ 30 50 
Standby Voc current (1) — Ispy — 0.02 2.0 mA CS 2 Voc - 0.2 V 
(L-version) =§_ ———————____________- OV<Vin<0.2 Vor 
—, 0.003 0.1 Voc — 0.2.V s Vin 
Output low voltage VoL — — 0.4 Vv lol =8mA 
Output high voltage VOH 2.4 _— — V lon =—4.0 mA 


Notes: 1. Typical limits are at Voc = 5.0 V, Ta = 25°C and specified loading. 
2. CS=Vji,, lout=OmA 
3. Access time version 


Capacitance (Ta = 25°C, f = 1.0 MHz)*! 


Parameter Symbol Min Typ Max Unit Test conditions 
Input capacitance Cin — — 6 pF Vin=O0V 
Output capacitance Cout — — 10 pF Vyo = OV 


Note: 1. This parameter is sampled and not 100% tested. 
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HM62832UH Series 
AC Characteristics (Ta = 0 to +70°C, Vec = 5 V t 10%, unless otherwise noted.) 


Test Conditions 


¢ Input pulse levels: Vgg to 3.0 V ¢ Input and Output timing reference levels: 1.5 V 
e Input rise and fall times: 4 ns ¢ Qutput load: See figures 


30 pF* 


LZ 


Output load (A) Output load (B) | 
(for tc_z, toLz, tcHz: tonz. twHz and tow) 


“Including scope and jig 





Read Cycle 
HM62832UH-15 HM62832UH-20 

Parameter Symbol Min Max Min Max Unit 
Read cycle time tro 15 = 20 = ns 
Address access time tAA — 15 —_ 20 ns 
Chip select access time tacs =e 15 — 20 ns 
Chip selection to output in low-Z toLz ! 3 — 3 — ns 
Output enable to output valid tor ~ 8 _ 10 ns 
Output enable to output in low-Z to.z | 0 — 0 — ns 
Chip deselection to output in high-Z_ toHz | 0 7 0 10 ns 
Chip disable to output in high-Z touz | 0 7 0 10 ns 
Output hold from address change tou 3 — 3 — ns 
Chip selection to power up time tpy - QO — 0 — ns 
Chip deselection to power down time tpp = . 1 _ 20 ns 
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HM62832UH Series 


Read Timing Waveform (1) *!. *2 


Address 


HTT 


KTLTTNTLT 





Read Timing Waveform (2) *!. *2, *3, *5 


trc 
tAA 


tou tou 
XXXK KK 
Read Timing Waveform (3) *!; *2 *4, *5 


tre 


tcHz 





{YY oatavaic | _) 


tpp 


Voc Supply 
Current 
IsB 





Notes: 1. Transition is measured +200 mV from steady state voltage with Load (B). This parameter is 
sampled and not 100% tested. 

WE is high for read cycle. 

Device is continuously selected, CS = Vj,. 

Address valid prior to or coincident with CS transition low. 

OE = Vit 


ae Sky 
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HM62832UH Series 





Write Cycle 
HM62832UH-15 HM62832UH-20 

Bararieiee | Symbol Min Max Min Max Unit 
Write cycle time twc 15 — 20 — ns 
Chip selection to end of write tow 10 _ 12 — ns 
Address valid to end of write taw. 13 — 15 — ns 
Address setup time tas 0 - 0 _ ns 
Write pulse width twp 10 — 12 — ns 
Write recovery time: twr 0 — 0 — ns 
Output disable to output in high-Z"1 tonHz 0 7 0 10 ns 
Write to output in high-2"1 twHz 0 7 0 10 ns 
Data to write time overlap tow a:) — 10 — ns 
Data hold ann write time tbo 0 = 0 — ns 
Output active from end of write’! tow 3 — 3 — ns 


HITACHI | 
3-42 Hitachi America, Ltd. ¢ Hitachi Plaza * 2000 Sierra Point Pkwy. ¢ Brisbane, CA 94005-1819 « (415) 589-8300 


HM62832UH Series 
Write Timing Waveform (1) 


twc 


77} ANNAN 


NNN TMT 


tas 


LAA 


SRS eSeesee 
PPTL LAL Sd 


toHz * 
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HM62832UH Series 


Write Timing Waveform (2) “6 


Address 


INT 
twa? 


Dout VA a I\I\/NTN/ 
Sp a a a a | LALAL 


tow toy ° 
(OK KXXKX 


Notes: 1. Transition is measured +200 mV from high impedance voltage with Load (B). This parameter 
is sampled and not 100% tested. 





2. Avwrite occurs during the overlap (typ) of a low CS and a low WE. 

3.  twr is measured from the earlier of CS or WE going high to the end of write cycle. 

4. During this period, I/O pins are in the output state so that the input signals of the opposite 
phase to the outputs must not be applied. 

5. If the CS low transition occurs simultaneously with the WE low transitions or after the WE 
transition, output remain in a high impedance state. 

6. OE is continuously low (OE = Vj) 

7. Doutis the same phase of write data of this write cycle. 

8. Doutis the read data of next address. | 

9. If CS is low during this period, I/O pins are in the output state. Then the data input signals of 


opposite phase to the outputs must not be applied to them. 
10. WE must be high during all address transition except when device is disable with CS. 
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HM62832UH Series 


Low Vcc Data Retention Characteristics (Ta = 0 to +70°C) 


This characteristics is guaranteed only for L-version. 


Parameter Symbol Min Typ Max Unit Test conditions 
Vcc for data retention Vor 2 — — V CS 2 Voc — 0.2V, 
————  —._ ViNn2 Ve - 0.2 Vor 
Data retention current IocpR — 2 507 yA OV<Vins0.2V 
Chip deselect to data retention time tcopr 0 — — ns 

Operation recovery time tr 5 — — ms 


Note: 1. Voc =3.0V 


Low Vcc Data Retention Timing Waveform 


Data retention mode 
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HM621100A Series 


1048576-word x 1-bit High Speed CMOS Static RAM 


The Hitachi HM621100A is a high speed 1M Ordering Information 
Static RAM organized as 1048576-word x 1-bit. It 


realizes high speed access time (20/25/35 ns) and _—- Type No. Access time Package 
jo: POWer COnsumpiion, employing CMOS “GMeZI00AP-20. 20s 400-mil 
process technology and high speed circuit 28-pin 
designing technology. It is most advantageous for —,4yyygo4100AP-25 25ns plastic DIP 
the field where high speed and high density = =£4————____-__-________________ (D P-28C) 


memory is required, such as the cache memory for HM621100AP-35 35 ns 
main frame or 32-bit MPU. 
The HM621100A, packaged in a 400-mil plastic © HM621100ALP-20  20ns 


SOJ is available for high density mounting. HM621100ALP-25 25 ns 


Features HM621100ALP-35 35ns 

¢ Single 5 V supply and high density 28-pin HM621100AJP-20 20ns 400-mil 
Pe staat HM621100AJUP-25 25 ees SOJ 

un - ns plastic 
High speed (CP-28D) 


Access time: 20/25/35 ns (max) 


goon, HM621100AJP-35 35 ns 
¢ Low power dissipation 


Active mode: 350 mW (typ) HM621100ALJP-20 20ns 
Standby mode: 100 LW (typ) : : 
¢ Completely static memory required HM621100ALJP-25 25ns 


No clock or timing strobe required 
e Equal access and cycle time 
e Directly TTL compatible 

All inputs and outputs 


HM621100ALJP-35 35ns 
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HM621100A Series 


Pin Arrangement Pin Description 
Pin Name Function 
AO -A19 Address 
D Input 
Q. Output 
cs Chip select 
WE Write enable 
Voc Power supply 
Vss Ground 


(Top view) 





il 


i 


Row Memory array 
decoder 512 x 2048 


il 


fii 


\/, 


ee pce Sed ence aaa 
Column I/O 
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HM621100A Series 


Function Table 


cs WE Mode Vcc current 
H X Not selected Isp, IsBi 
L H Read loc 

L L Write loc 
Note: 1. X:HorL 

Absolute Maximum Ratings 

Parameter Symbol 
Voltage on any pin relative to Vss Vin 
Power dissipation | Pr 
Operating temperature range Topr 
Storage temperature range Tstg 
Storage temperature range under bias Tbias 


Note: 1. Vin min =-2.0 V for pulse width < 10 ns. 


Output pin 
High-Z 
Dout 


High-Z 


Value 

-0.5"1! to +7.0 
1.0 

0 to +70 

~—55 to +125 


—10 to +85 


Recommended DC Operating Conditions (Ta = 0 to +70°C) 


Parameter Symbol Min Typ Max 
Supply voltage Voc 4.5 5.0 5.5 
Vss 0 0 0 
Input high (logic 1) voltage Vin 2.2 — 6.0 
Input low (logic 0) voltage Vit ~0.5"1 — 0.8 


Note: 1. Vy, min =-2.0 V for pulse width < 10 ns. 


HITACHI 
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Ref. cycle 


Read cycle 


Write cycle 


Unit 


°C 
°C 


°C 
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| HM621100A Series 
DC Characteristics (Ta = 0 to +70°C, Voc =5 V + 10%, Vgg = 0 V) 


HM621100A-20 HM621100A-25/35 


Parameter Symbol Min Typ’! Max Min Typ’! Max Unit Test conditions 
Input leakage heal _ — 20 —- — 2.0 uA Voc =max 

current Vin = Vgs to Voc 
Output leakage Lol —- — 20 — — 2.0 pA CS=Viy 

current Vivo = Vssto Vcc 
Operating power loc =a 150 — — 120 mA CS=Vjy,, lyo=0mA, 
supply current min cycle 

Standby power Isp — — 60 — — 40 mA CS =Viy, min cycle 


supply current 


Standby power Ilsp92 — ~=—0.02 20 = — 0.02 20 mA CS2Vgco-0.2V 

supply current (1) ——_ —— OVE Vine 0.2 Vr 
Isp32  —- —~—S—id1007 SO — = — S100 pA -Vin2Veg-0.2 V 

Output low voltage VoL ss 04 —- — 04 V lol =8mA 

Output high voltage VOH 24 —- —-— 24 — —  V lon =—4mA 





Notes: 1. Typical limits are at Vcc = 5.0 V, Ta = +25°C and specified loading. 
2. P and JP version 
3. LP and LJP version 


Capacitance (Ta = 25°C, f = 1 MHz) 


Parameter Symbol Min Max Unit Test conditions 
Input capacitance Cin — 572 pF Vin=O0V 

63 
Output capacitance Cout — 8 pF Vout = 0 V 


Note: 1. This parameter is sampled and not 100% tested. 
2. SOJ package 
3. DIP package 


HITACHI 
Hitachi America, Ltd. ° Hitachi Plaza * 2000 Sierra Point Pkwy. » Brisbane, CA 94005-1819 » (415) 589-8300 3-49 


HM621100A Series 
AC Characteristics (Ta = 0 to +70°C, Vcc = 5 V + 10%, unless otherwise noted.) 
Test Conditions | 


e Input pulse levels: 0 V. to 3.0 V ¢ Output timing reference levels: 1.5 V 
e Input rise and fall times: 4 ns e Output load: See figures 
¢ Input timing reference levels: 1.5 V 


Output load (A) Output load (B) 
Note: Including scope and jig (For tyz , tz, twz and tow) 








Read Cycle 

HM621100A-20 HM621100A-25 HM621100A-35 
Parameter Symbol Min Max Min Max Min Max Unit 
Read cycle time tac 20 — 25 — 35 0 ns 
Address access time taA — 20 — 25 — 35 ns 
Chip select access time tacs —_ 20 — 25 ~ 35 ns 
Chip selection to output in low-Z tiz! 5 — 5 — 5 — ns 
Chip deselection to output in high-Z — tyz! 0 10 0 12 0 15 ns. 
Output hold from address change too 5 — 5 — 5 — ns 
Chip selection to power up time tpy 0 — 0 — 0 — ns 


Chip deselection to power down time tpp — 12 — 15 — 25 ns 
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HM621100A Series 
Read Timing Waveform (1) *2 *3 | 


Address 


ton 





F 


tpu 
Vecsupply --------------- : 


| tz 

“2a RENIN 
maar EES | 
Current = ™ = 


Isp 


Notes: 1. Transition is measured +200 mV from high impedance voltage with Load (B). This parameter is 
sampled and not 100% tested. 

WE is high for read cycle. 

Device is continuously selected, CS = Vj,. 

Address valid prior to or coincident with CS transition low. 


nage! 
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HM621100A Series 


Write Cycle 
HM621100A-20 HM621100A-25 = HM621100A-35 

Parameter Symbol Min Max Min Max Min Max Unit 
Write cycle time two 20 = 25 = 35 — ns 
Chip selection to end of write tcw 15 — 17 — 25 — ns 
Address valid to end of write taw 16 — 20 — 30 — ns 
Address setup time tas 0 — 0 _— 0 — ns 
Write pulse width twp . 15° — 17 — 25 — ns 
Write recovery time twr 0 aa 0 — 0 — ns 
Write to output in high-Z twz | 0 12 0 15 0 15 ns 
Data to write time overlap | tow 12 — 15 — 20 —_ ns 
Data hold from write time tpH 0 _ 0 _ 0 — ns 
Output active from end of write = tow ! 0 — 0 — 0 — ns 


Write Timing Waveform (1) (WE Controlled) 


Address 


cs \Ms 


ALLLALLLLLL 


WAR 
XK Oar | AK AAAK 


5 
<< —_» t —_—_——_P 
Ow 
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HM621100A Series 
Write Timing Waveform (2) (CS Controlled) 


Address 


OOK AAR Datars EKO 


High-Z “4 





Notes: 1. Transition is measured +200 mV from high impedance voltage with Load (B). This parameter is 
sampled and not 100% tested. 

A write occurs during the overlap of a low CS and a low WE. 

twr is measured from the earlier of CS or WE going high to the end of write cycle. 

If the CS low transition occurs simultaneously with the WE low transition or after the WE 
transition, the output buffers remain in a high impedance state. 

5. Dout is the same phase of write data of this write cycle, if twp is long enough. 


ON 
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HM621100A Series 


Low Vcc Data Retention Characteristics (Ta = 0 to +70°C) 


This characteristics is guaranteed only for L-version. 





Parameter Symbol Min Typ Max Unit Test conditions 
Voc for data retention Vor 20 — — V CS 2 Voc -0.2 V, 
—_——  __ Vine Voc -0.2 Vor 
Data retention current IocDR — 2 50°71 yA OV<sVin<s0.2V 
Chip deselect to data retention time | tcpr 0 _—_ — ns 

Operation recovery time tr 5 _-_ — ms 


Note: 1. Voc = 3.0 V 


Low Vcc Data Retention Timing Waveform 


Data retention mode 





Low Level Input Voltage Vi. (Normalized) 
High Level Input Voltage Vin (Normalized) 


5.0 


Supply Voltage Vcc (V) Supply Voltage Vcc (V) 





Low Level Input Voltage vs. Supply Voltage High Level Input Voltage vs. Supply Voltage 
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HM621100A Series 
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High Level Output Voltage Von (V) Low Level Output Voltage Vor (V) 





High Level Output Current vs. High Level Low Level Output Current vs. Low Level 
Output Voltage Output Voltage 


Ta=25°C 
CS=Vcc-0.2V 


g 

ij 
Bs E 
<= °o 
= z 
a 
2 a 
rad 2 
®@ _ 
5 g 
oO 3 
> oO 
= > 
c OQ 
8 ao] 
Hi 5 
” 


5 6 


Ambient Temperature Ta (°C) Supply Voltage Vcc (V) 





Standby Current vs. Ambient Temperature Standby Current vs. Supply Voltage 
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HM621100A Series 


Supply Current icc (Normalized) 
Supply Current icc (Normalized) 


5.0 


Supply Voltage Vcc (V) Ambient Temperature Ta (°C) 





Supply Current vs. Supply Voltage Supply Current vs. Ambient Temperature 


Access Time taa,tacs (Normalized) 
Access Time taa,tacs (Normalized) 


5.0 


50 100 150 200 


Supply Voltage Vcc (V) Load Capacitance Cx (pF) 





Access Time vs. Supply Voltage Access Time vs. Load Capacitance 
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HM621100A Series 
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Ambient Temperature Ta (°C) Frequency f (MHz) 





Access Time vs. Ambient Temperature Supply Current vs. Frequency 
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HM624256A Series 


262144-word x 4-bit High Speed CMOS Static RAM 


The Hitachi HM624256A is a high speed 1M Pin Arrangement 
Static RAM organized as 256-kword x 4-bit. It 
realizes high speed access time (20/25/35 ns) and 
low power consumption, employing CMOS 
process technology and high speed circuit 
designing technology. 

It is most advantageous for the field where high 
speed and high density memory is required, such 
as the cache memory for main frame or 32-bit 
MPU. 

The HM624256A, packaged in a 400-mil plastic 
SOJ is available for high density mounting. 


Features 


e Single 5 V supply and high density 28-pin 
package (DIP and SOJ) 
e High speed 
Access time: 20/25/35 ns (maximum) 
e Low power dissipation 
Active mode: 350 mW (typical) | 
Standby mode: 100 t.W (typical) (Top view) 
Completely static memory 
No clock or timing strobe required 
e Equal access and cycle time 
Directly TTL compatible 





Pin Description 


; Pin name Function 
All inputs and outputs 

AO —-A17 Address 
Ordering Information | 

1/01 -— 04 Input/output 
Type No. Access time Package 

cs Chip select 
HM624256AP-20 20 ns 400 mil 
HM624256AP-25 25 ns 28-pin OE : Output enable 
HM624256AP-35 35 ns plastic DIP 
HM624256ALP-20 20ns (DP-28C) WE Write enable 
HM624256ALP-25 25ns 
HM624256ALP-35 35ns Voc Power supply 
HM624256AJP-20 20ns 400 mil Vss Ground 
HM624256AJP-25 25ns 28-pin 
HM624256AJP-35 35ns plastic SOJ 
HM624256ALJP-20 20ns (CP-28D) 
HM624256ALJP-25 25ns 
HM624256ALJP-35 35ns 
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HM624256A Series 
Block Diagram 


——| Row Memory array 
S— decoder 512 x 2048 


Input 
data 
control 


O O O O e OO e e e 
AQ A10A11A12A13A14A15A16A17 





CS OE WE Mode Vec current V/O pin Ref. cycle 

H X X Not selected Isp; Ispi High-Z * — 

L L H Read loc Dout Read cycle (1) — (3) 
L H a» Write loc Din Write cycle (1) 

L L L Write loc Din Write cycle (2) 


Note: 1. X:HorL 


Absolute Maximum Ratings 











Parameter Symbol Value Unit 
Voltage on any pin relative to Vss Vin —0.5'1 to +7.0 V 
Power dissipation Pr 1.0 Ww 
Operating temperature range Topr 0 to +70 °C 
Storage temperature range Tstg —55 to +125 °C 
Storage temperature range under bias Tbias —10 to +85 °C 





Note: 1. Vin min =-2.0 V for pulse width < 10 ns 
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HM624256A Series 
Recommended DC Operating Conditions (Ta = 0 to +70°C) 


Parameter Symbol Min Typ Max Unit 
Supply voltage — Voc | 4.5 — §.0 5.5 V 
Vss 0 0 0 V 
Input high (logic 1) voltage Vin 2.2 —_ 6.0 V 
Input low (logic 0) voltage Vit ~0.5'"1 — 0.8 V 


Note: 1. Vj) min =-2.0 V for pulse width < 10 ns 


DC Characteristics (Ta = 0 to +70°C, Voc = 5 V t 10%, Veg = 0 V) 


HM624256A-20 HM624256A-25/35 
Parameter Symbol Min Typ’! Max Min Typ’! Max Unit Test conditions 
Input leakage heal — — 20 — — 2.0 WA Voc = max, 
current Vin = Vgs to Voc 
Output leakage Lol — — 20 — ~— 2.0 wA CS = Vin 
current Vio = Vgs to Voc 
Operating power lIoc — — 150 — — 120 mA CS=Vi, 
supply current lo =O mA, 
min cycle 

Standby power Isp — — 60 — — 40 mA CS=Vin, 
supply current | min cycle 
Standby power Ispi — 0.02 20 — 0.02 20 mA CS2Vcoc-0.2V 
supply current (1)_©§_ —————————————————————————___________———_ 0 Vs Vins 0.2 Vor 

Isp92 2 — SO ——Ssi<‘i100@ — = — — 1008. pA Vin = Vogg - 0.2 V 
Output low voltage Vo. — —_ 04 — — 04 #V lo. = 8 mA 
Output high voltage Voy 24 — — 24 — — V lou =—4 mA 
Notes: 1. Typical limits are at Voc = 5.0 V, Ta = +25°C and specified loading. 

2. LP and LJP version 
Capacitance (Ta = 25°C, f = 1 MHz) 
Parameter Symbol Min Max Unit Test conditions 
Input capacitance Cin — 5.2 pF Vin=0V 
6°3 

Input/output capacitance Cio — 8 pF Vvo =0V 


Note: 1. This parameter is sampled and not 100% tested. 
2. SOJ package 
3. DIP package 
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HM624256A Series 
AC Characteristics (Ta = 0 to +70°C, Vcc = 5 V + 10%, unless otherwise noted.) 
Test Conditions 


e Input pulse levels: OV to 3.0 V ¢ Output timing reference levels: 1.5 V 
e Input rise and fall times: 4 ns e Output load: See figures 
e Input timing reference levels: 1.5 V 


Output load (A) Output load (B) 
(For tcHz, tonz: tc.z, to.z, twHz and tow) 


Note: Including scope and jig 





Read Cycle 

HM624256A-20 HM624256A-25 HM624256A-35 
Parameter Symbol Min Max Min Max Min Max Unit 
Read cycle time tac 20 — 25 —_ 35 — ns 
Address access time ta —_ 20 — 25 — 35 ns 
Chip select access time tacs — 20 — 25 ~ 35 ns 
Chip selection to output inlow-Z = tqyz! = 5 — 5 — 5 — ns 
Output enable to output valid tog — 10 — 12 — 15 ns 
Output enable to output inlow-Z  to.z! 0 — 0 — 0 — ns 
Chip deselection to output in high-Z toyz! 0 10 0 12 0 15 ns 
Chip disable to output inhigh-Z toyz! 0 10 0 10 0 10 ns 
Output hold from address change toy bs) = <) — <) os ns 
Chip selection to.power up time tpy 0 — 0 — 0 — ns 
Chip deselection to power tpp — 12 — 15 — 25 ns 
down time 
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HM624256A Series — 


Read Timing Waveform (1) *!. *2 


Address 


oe _A\AAAANY INT LLLL LL 


o QL “La 7777 


t 
tacs - : 
tcLz H 


as [XK RY 





Read Timing Waveform (2) *2; *3, *5 


tre 


i 
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HM624256A Series 


Read Timing Waveform (3) *!. *2, *4, *5 


tcHz 


1006 


High Impedance tep | High 
Impedance 


Vcc supply 
current | 50 % 





Notes: 1. Transition is measured +200 mV from steady state voltage with Load (B). This parameter is 
sampled and not 100% tested. 


2. WE is high for read cycle. 

3. Device is continuously selected, CS = Vj, . 

4. Address valid prior to or coincident with CS transition low. 

5. OE = Vip 
Write Cycle 

HM624256A-20 HM624256A-25 HM624256A-35 

Parameter Symbol Min Max Min Max Min Max Unit 
Write cycle time twc 20 _ 25 — 35 — ns 
Chip selection to end of write tow 15 — 17  — 25 — ns 
Address valid to end of write taw 16 —_ 20 — 30 — ns 
Address setup time tas 0 _ 0 — 0 — ns 
Write pulse width twp 15 —_ 17 — 25 a ns 
Write recovery time twr 0 — 0 — 0 — ns 
Output disable to output inhigh-Z toyz! 0 10 0 10 0 10 ns 
Write to output in high-Z twHz! 0 12 0 15 0 15 ns 
Data to write time overlap tow 12 _ 15 — 20 — ns 
Data hold from write time tou 0 — 0 _ 0 — ns 
Output active from end of write tow! 0 — 0 — 0 — ns 
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HM624256A Series 
Write Timing Waveform (1) 


Address 


twr? 


a > 
Lek Se WTS) 


| WAAL 


rel 
LEI SAS I TG tow ton 


XKK KA 


twp*2 
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HM624256A Series 


Write Timing Waveform (2) *© 


Address 


\AAAAANS WATT 


tas. SAA ton 


twuz 4 tow 8 


bn FN ad 


Ne ae oe oN VAN AVA 
i Sa i ie SE a kDA/INLA 





Notes: 1. Transition is measured +200 mV from steady state voltage with Load (B). This parameter is 
sampled and not 100% tested. | 

A write oqcurs during the overlap (typ) of a low CS and a low WE. 

twr is measured from the earlier of CS or WE going high to the end of write cycle. 

During this period, I/O pins are in the output state so that the input signals of opposite phase to 
the outputs must not be applied. 

If the CS low transition occurs simultaneously with the WE low transitions or after the WE 
transition, output remain in a high impedance state. 

OE is continuously low. (OE = Vj) 

Dout is the same phase of write data of this write cycle. 

Dout is the read data of next address. 

If CS is low during this period, I/O pins are in the output state. Then the data input signals of 
opposite phase to the outputs must not be applied to them. 


a PON 


OOND 
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HM624256A Series 


Low Vcc Date Retention Characteristics (Ta = 0 to +70°C) 


This characteristics is guaranteed only for L-version. 


~ Parameter Symbol Min Typ Max 
Voc for data retention Vor 2.0 _ — 
Data retention current lccpR 2 5071 


Chip deselect to data retention time tcor 0 — _ 
Operation recovery time tr 5 — — 


Note: 1. Voc =3.0 V 


Low Vcc Data Retention Timing Waveform 


Data retention mode 


, spaucutis tesdaeiealdsoasasuansed 
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Unit 


pA 
ns 


ms 


Test conditions 


CS 2 Voc — 0.2 V, 
Vin 2 Voc — 0.2 V or 
OV<sVins0.2V 
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-HM628127H/HM629127H Series 


131072-word x 8/9-bit High Speed CMOS Static RAM 


Preliminary 


The HM628127H/HM629127H is an asyncronous Ordering Information 
high speed static RAM organized as 128 kword x 
8/9 bit. It realize high speed access time Type No. Access time Package 


(15/17/20/25 ns) with employing 0.8 km CMOS OOOO 
HM628127HJP-15 15ns 400-mil 32-pin 


process and high speed circuit designing 
technology. HM628127HJP-17 17ns plastic SOJ 
HM628127HJP-20 20ns (CP-32DB) 


It is most appropriate for the application which 
requires high speed, high density memory and 
wide bit width configuration, such as cache and HM628127HLJP-15 15ns 
buffer memory in system. HM628127HLJP-17 17ns 
The HM628127H/HM629127H is packaged in HM628127HLJP-20 20ns 
400-mil 32/36-pin SOJ for high density surface HM628127HLJP-25 25ns 


HM628127HJP-25 25ns 


mounting. ie nar eee reer eee ee 
HM629127HJP-15 15ns 400-mil 36-pin 
: HM629127HJP-17 17 ns Plastic SOP 
Features HM629127HJP-20 20ns (CP-36D) 


HM629127HJP-25 25ns 
e Single 5 V supply: 5 V + 10% 





¢ Access time 15/17/20/25 ns (max) HM629127HLJP-15 15ns 
¢ Completely static memory HM629127HLJP-17 17 ns 

No clock or timing strobe required HM629127HLJP-20 20ns 
¢ Equal access and cycle times HM629127HLJP-25 25 ns 


e Directly TTL compatible 

All inputs and outputs 
¢ 400-mil 32/36-pin SOJ package 
e Center Vcc and Vsg type pinout 


Note: The specifications of this device are subject to change without notice. Please contact your nearest 
Hitachi’s Sales Dept. regarding specifications. 
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HM628127H/HM629127H Series 


Pin Arrangement 


HM628127H Series 


HM629127H Series 


A3 |_| 1 
A2[|_|2 
Ai L_|3 
Ao L_|4 
cs[_]5 
VO1 |_}6 
VoO2 L_|7 
VecL]® 
Vss L_| 9 
O03 |_| 10 
Vo4 |_] 11 
WE [| 12 
A16 |_| 13 
A15 |_| 14 
A14 |_| 15 
Ai3 L_] 16 


Pin Description 
Pin name 
HM628127H 

AO -A16 

01 — /O8 

cs 


3-68 


(Top View) 


32] |A4 
31] ]A5 
30 |__|A6 
29|__|A7 
28|  |OE 
27 |__|VO8 
26 |_|V/07 
25 |_}Vss 
241 |Voc 
23 |_ |VvO6 
22|__|/05 
21|_|A8 
20|__JA9 
19 |_|A10 
18|__|A11 
17 |_JA12 


NC |_| 1 
A3 L_|2 
A2|_]}3 
Ai L_|4 
Ao L_|5 
cs L_Jj6 


01 L_|7 


vo2 |_|8 
Voc L_} 9 
Vsg L_] 10 
VO3 |_| 11 
V04 L_]| 12 
WE |_] 13 
Ai6L_| 14 
Ai5L_| 15 
A14L_| 16 
A13L_] 17 
Nc L_] 18 


36 [ ]A4 
35 | |A5 
34 | |A6 
33 |__|A7 
32 [JOE 
31 | }/09 
30 |__|/08 
29 | |/07 
28 |__|Vss 
27 |_]Voc 
26 |__|V/O6 
25 |__|VvO5 
24|_]A8 
23 |_|A9 
22 |__|A10 
21 |_JA11 
20 |_|A12 
19 |__|NC 


(Top View) 





HM629127H Function 

AO — A16 Address 

O01 — /O9 Data input/output 

cS Chip select 

WE Write enable 

OE Output enable 

Voc Power supply 

Vss Ground 

NC No connection 
HITACHI 
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HM628127H/HM629127H Series 
Block Diagram 


Memory Matrix 
256 rows X 
512 x 8/9 columns 


| Column I/O 


Input Column Decoder 


Data 


A13 M12 At a6 As Aid A10 Ag a8 





/08/9¢ 





Absolute Maximum Ratings 


Parameter Symbol Value Unit 
Supply voltage relative to Vss Voc —0.5 to +7.0 V 
Voltage on any pin relative to Vg Vr 0.5"! to Vee + 0.5 V 
Power dissipation Pr 1.0°2/1.5°3 W 
Operating temperature Topr 0 to +70 °C 
Storage temperature Tstg —55 to +125 °C 
Storage temperature under bias Tbias —10 to +85 °C 


Note: 1. ~2.5 V for pulse width (under shoot) < 10 ns 
2. at still air condition 
3. at air flow = 1.0 m/s 
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HM628127H/HM629127H Series 


Function Table 


cS 
H 
L 
L 
L 


Note: 1. 


Recommended DC Operating Conditions (Ta = 0 to +70°C) 


OE 


X 


Parameter 


WE 
X 
H 
H 


L 


X:Horl 


Supply voltage"2 


Input voltage 


Note: 1. 
2. The supply voltage with all Voc pins must be on the same level. 
The supply voltage with all Vgs pins must be on the same level. 


3-70 


Symbol 


Vcc current V/0 
Isp, Ispi High-Z 
loc High-Z 
loc Output 
loc Input 


Min 
4.5 
0 
2.2 


-0.5 “1 


—2.0 V for pulse width (under shoot) < 10 ns 


HITACHI 


Ref. cycle 


Read cycle 


Write cycle 


Max Unit 


9.9 V 


V 
Voc + 0.5 V 
V 


0.8 
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HM628127H/HM629127H Series 


DC Characteristics (Ta = 0 to +70°C, Voc = 5 V 10%, Vgg = 0 V) 


Parameter Symbol Min Typ’! Max Unit Test conditions Notes 
Input leakage current NI — — 2 LA Vin = Vss to Voc 
Output leakage current {lol — — 2 LA Vivo = Vss to Vcc 1 
Operating power supply loc — 160 220 mA 15nscycle CS=V), 
current —_  ——————__ lout= O mA 
— 140 200 mA 17 ns cycle Other inputs 
VI 
— 130 180 mA 20 ns cycle 
— 100 160 mA 25 ns cycle 
Standby power supply _— Isp — 70 100 mA 1Snscycle CS =Viny, 
current ————____——___——__ Other inputs 
= 60 95 mA 17 nscycle = Vip/Vi, 
_ 50 90 mA 20 ns cycle 
— 40 85 mA 25 ns cycle 
Standby power supply —Ispjy — — 2 mA Veco 2 CS 2 Vcc — 0.2 V, 
current (1) — ——— OV e Vine 0.2 V 0r —_—_—__—_——_— 
_ = 0.1 mA Voc 2 Vin= Veco —0.2 V_ L-version 
Output voltage VoL — —_ 0.4 V lol =8 mA 
VoH 24 — _ V loy =—4 mA 


Note: 1. Typical values are at Voc = 5.0 V, Ta = +25°C and specified loading. 


Capacitance (Ta = 25°C, f = 1.0 MHz)*! 


Parameter Symbol Min Typ Max Unit 
Input capacitance Cin — — 6 pF 
Input/output capacitance Cilio — — 8 pF 


Note: 1. This parameter is sampled and not 100% tested. 
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Test conditions 
Vin=OV 


Vo = OV 
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HM628127H/HM629127H Series 


AC Characteristics (Ta = 0 to +70°C, Vcc =5 V+ 10%, unless otherwise noted.) 
Test Conditions 


¢ Input pulse levels: Vcg to 3.0 V 

¢ Input rise and fall times: 3 ns 

¢ Input and output timing reference levels: 1.5 V 
¢ Output load: See figures 


5 pF* 


LLL LZ 
Output load (A) Output load (B) 


. : (for tcz, toz» tcHz: tonz twuz, and tow) 
Including scope and jig 





Read Cycle 
| HM628127H/HM629127H 
“15 “17 -20 -25 

Parameter | Symbol Min Max Min Max Min Max Min Max Unit 
Read cycle time tac 15 — 7 — 2 — 2 — ns 
Address access time taA — 15 — 17 —- 20 — 2 = ns 
Chip select access time tacs — 15 — 17 — 20 — 2 ns 
Output enable to output valid toe — 8 — 8 — 10 — 12 ns 
Output hold from address change = toy 5 — 2 <= 6 — § — ons 
Chip select to output in low-Z tcLz 3 — 3 — 3 — 3 — ons 
Output enable to output in low-Z toLz 1 — 4 — 1 — 1 — ns 
Chip deselect to output in high-Z tcHz — 7 — 7 — 7 — 7 —-ns 
Output disable to output in high-Z = toyz — 7 — 7 — 7 — 7 ns 
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HM628127H/HM629127H Series 


Read Timing Waveform*> 


Address Address Valid 
tou 


tcHz*1 


WS ATT 


_-—=— | 
amit dain 


High Impedance - | —_— —_ 
[\ 


Data Valid 





Notes: 1. Transition is measured +200 mV from steady state’s voltage with Load (B). This parameter is 
sampled and not 100% tested. 
2. When CS and OE are low, Dout is low impedance. 
3. WE is high for read cycle. 
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-HM628127H/HM629127H Series 


Write Cycle 

HM628127H/HM629127H 

“15 -17 -20 -25 
Parameter | Symbol Min Max Min Max Min Max Min Max Unit 
Write cycle time twc 15 — 7 —- 20 — 2 #— os 
Address valid to end of write = 12 — 12 — 15 — 20 — ns 
Chip select to end of write tow 10 — 10 — 12 — 15 — = os 
Write pulse width twp 10 — 10 — 12 —- 15 — ns 
Address setup time tas 0 — 30 =e: 0, Le — ons 
Write recovery time twr 0 — 0 — 0 — 0 — ons 
Data to write time overlap tow 8 — 8 — 10 — 12 — ns 
Data hold from write time | tou 0 — 0 — O — 0 — ons 
Write disable to output in low-Z tow 3 oe 9 me OS pee — ons 
Write enable to output in high-Z ss tyyyz — 7 ae od ee OT — 7 ns 
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HM628127H/HM629127H Series 


twc 


Address Address Valid 


taw twR 
tas twp 


oe 
NA LAAT 


Raa ReRESa: a A A 
VIS ADVI ILIA STIS eee 


{XA_Dass vais IXY 
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HM628127H/HM629127H Series 


Write Timing Waveform (2) (CS Controlled) 


twe 


Address Address Valid 


taw twr2 


NANNNNY Sa 77/0171) 


a 


(APR Daavatt_ 7 ——— 





Notes: 1. Transition is measured +200 mV from high impedance state’s voltage with Load (B). This 
parameter is sampeld and not 100% tested. 
2. WE must be high during transition except when the device is disabled with CS. 
3. If CS and OE are low during this period, I/O pins are in the output state. Then, the data cee 
signals of opposite phase to the outputs must not be applied to them. 
4. If the CS low transition occurs simultaneously with the WE low transition or after the WE 
transition, output remains a high impedance state. 
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HM628127H/HM629127H Series 


Low Vcc Data Retention Characteristics (Ta = 0 to +70°C) 
This characteristics is guaranteed only for L-version. 


Parameter Symbol Min Typ Max Unit Test conditions 


Vcc for data retention Vor 20 — — V Vec2CS2 
a V0 - 0.21, 
Data retention current locpr ~— 2 50° wA Vec 2 Vin= 
a rrrrrrrnnnnmeeenns | Vey = Q.2 V or 
Chip deselect to data retention time tcpR 0 — — ns OV<Vin<0.2V 
Operation recovery time tr 5 — — ms 


Note: 1. Voc =3.0 V 


Low Vcc Data Retention Timing Waveform 


Data retention mode 


Vec = CS>Voc -0.2V 
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HM621664H/HM621864H Series 


65536-word x 16/18-bit High Speed CMOS Static RAM 


The HM621664H/HM621864H is an asyncronous 
high speed static RAM organized as 64 kword x 
16/18 bit. It realize high speed access time 


(15/17/20/25 ns) with employing 0.8 um CMOS. 


process and high speed circuit designing 
technology. 

It is most appropriate for the application which 
requires high speed, high density memory and 
wide bit width configuration, such as cache and 
buffer memory in system. 

The HM621664H/HM621864H is packaged in 
400-mil 44-pin SOJ & TSOP-II for high density 
surface mounting. 


Features 


¢ Single 5 V supply: 5 V + 10% 
e Access time 15/17/20/25 ns (max) 
¢ Completely static memory 
— Noclock or timing strobe required 
¢ Equal access and cycle times 
¢ Directly TTL compatible 
— All inputs and outputs 
¢ 400-mil 44-pin SOJ & TSOP-II package 
¢ Center Vcc and Vcg type pinout 


Note: The specifications of this device are subject to change without notice. 
Hitachi’s Sales Dept. regarding specifications. 





Preliminary 


Ordering Information 


Type No. 


HM621664HJP-15 
HM621664HJP-17 
HM621664HJP-20 
HM621664HJP-25 


HM621664HLJP-15 
HM621664HLJP-17 
HM621664HLJP-20 
HM621664HLJP-25 


HM621864HJP-15 
HM621864HJP-17 
HM621864HJP-20 
HM621864HJP-25 


HM621864HLJP-15 
HM621864HLJP-17 
HM621864HLJP-20 
HM621864HLJP-25 


HM621664HTT-15 
HM621664HTT-17 
HM621664HTT-20 
HM621664HTT-25 | 


HM621664HLTT-15 
HM621664HLTT-17 
HM621664HLTT-20 
HM621664HLTT-25 


HM621864HTT-15 
HM621864HTT-17 
HM621864HTT-20 
HM621864HTT-25 


HM621864HLTT-15 
HM621864HLTT-17 
HM621864HLTT-20 
HM621864HLTT-25 


HITACHI 


3-78 


Access time Package 
15 ns 400-mil 44-pin 
17 ns plastic SOJ 
20 ns (CP-44D) 

25 ns 


15 ns 
17 ns 
20 ns 
25ns 


15 ns 
17 ns 
20 ns 
25 ns 


15 ns 
17 ns 
20 ns 
25 ns 


15ns 
17 ns 
20 ns 
25 ns 


400-mil 44-pin 
plastic TSOP-II 
normal bend 
type 
(TTP-44DE) 
15ns 

17 ns 

20 ns 

25 ns 


15 ns 
17 ns 
20 ns 
25 ns 


15ns 
17 ns 
20 ns 
25ns 


Please contact your nearest. 
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HM621664H/HM621864H Series 


Pin Arrangement 


HM621664HJP (SOW) HM621664HTT 
(Normal Bend TSOP-II) 


O 


1 
2 
3 
4 
5 
6 
7 
8 
9 





(Top View) (Top View) 


HM621864HJP (SOu) HM621864HTT 
(Normal Bend TSOP-II) 





(Top View) (Top View) 
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HM621664H/HM621864H Series 


Pin Description 


Pin name 

HM621664H HM621864H — Function 

AO - Ai5 AO —Ai5 | Address 

/VO1-VO8 | O01 — 1/09 Input/output (lower byte) 
VO9 — /016 1/010 — 1/018 | Input/output (upper byte) 
CS cS Chip select 


| 
rr 
I 


1 


UI UE Upper byte select 
WE WE Write enable 

OE OE Output enable 
Voc Vec Power supply 
Vss Vss Ground 

NC NC No connection 
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Lower byte select 





HM621664H/HM621864H Series 











Block Diagram 
A4 * 
A3 © SNe 
A2 ° -_—— V. 
Ai ° Memory Matrix SS 
AO a 256 rows X 
A7 0 256 x 16/18 columns 
A6 0° 
A5 © 
VO1 ° 
VvO8/9 © 
1/09/10 o 
016/180 
WE? 
CS 2: 
LB c 
UB =D 


OE 


a ome, 


[0 CS 


Absolute Maximum Ratings 


Parameter Symbol Value Unit 
Supply voltage relative to Vss Vcc -0.5 to +7.0 V 
Voltage on any pin relative to Vgs Vr -0.5 "! to Vog + 0.5 Vv 
Power dissipation Py 1.0°2/1.5°3 Ww 
Operating temperature Topr 0 to +70 °C 
Storage temperature Tstg —55 to +125 °C 
Storage temperature under bias Tbias —10 to +85 °C 


Note: 1. —2.5 V for pulse width (under shoot) < 10 ns 
2. at still air condition 
3. at air flow = 1.0 m/s 
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HM621664H/HM621864H Series 


Function Table 


CS OF WE I[B_ UB 


H 

OL 
L L 
L L 
L L 
L L 
L X 
L X 
L X 
L X 
Note: 1. 


X X 
H X 
H L 
H L 
H H 
H H 
L L 
L L 
L H 
L H 
X: Hore 


Vec current 


Isp. Ispi 


VO 


(Lower byte) 


High-Z 
High-Z 
Output 
Output 
High-Z 
High-Z 
input 

Input 

High-Z 


High-Z 


vO 


(Upper byte) 


High-Z 
High-Z 
Output 
High-Z 
Output 
High-Z 
Input 

High-Z 
Input 


High-Z 


Recommended DC Operating Conditions (Ta = 0 to +70°C) 


Parameter 


Supply voltage 2 


Input voltage 


Note: 


3-82 


Symbol 


4.5 


0 


2.2 


Min 


-0.5 "1 


1. -2.0 V for pulse width (under stoot) < 10 ns 


-2. The supply voltage with all Voc pins must be on the same level. 


The supply voltage with all Vss pins must be on the same level. 


HITACHI 


Max 


5.5 


Voc + 0.5 


0.8 


Ref. cycle 


Read cycle 
Read cycle 
Read cycle 
Write cycle 
Write cycle 


Write cycle 
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HM621664H/HM621864H Series 


DC Characteristics (Ta = 0 to +70°C, Vec = 5 V+ 10%, Vg = 0 V) 


Parameter Symbol Min Typ’! Max Unit  Testconditions Notes 
Input leakage current (ty _ — 2 WA Vin = Vgs to Voc 
Output leakage current = {Io — — 2 yA Vio = Vss to Voc 1 
Operating power supply lIcc — 190 260 mA 15nscycle CS=Vy, 
current —_ lout = 0 mA 
— 175 240 mA 17 ns cycle Other inputs 
EV VIL 
— 160 220 mA 20 ns cycle 
— 145 200 mA 25 ns cycle 
Standby power supply _—Isg — 70 100 mA 15nscycle CS = Vip, 
current ———_ —_—_—— Other inputs 
oo 60 95 mA 17 ns cycle =Vyjp/Vi- 
— 50 90 mA 20 ns cycle 
— 40 85 mA 25 ns cycle 
Standby power supply _—Iop — — 2 mA Voc 2 CS = Veco - 0.2 V, 
current (1) —_—— 0 Ve Vine 0.2 V0r —_—_—_—_—_ 
7 — — 0.1 mA Voc 2 Vin= Voc —0.2 V L-version 
Output voltage VoL _ — 0.4 Vv lo. = 8 mA 
VOH 2.4 — — V loy =—4 mA 


Note: 1. Typical values are at Vcc = 5.0 V, Ta = +25°C and specified loading. 


Capacitance (Ta = 25°C, f = 1.0 MHz)*! 


Parameter Symbol Min Typ Max Unit 
Input capacitance Cin — — 6 pF 
Input/output capacitance Cio — — 8 pF 


Note: 1. This parameter is sampled and not 100% tested. 


HITACHI 


Test conditions 
Vin=O0V 
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HM621664H/HM621864H Series 


AC Characteristics (Ta = 0 to +70°C, Voc = 5 V + 10%, unless otherwise noted.) 





Test Conditions 


¢ Input pulse levels: Vgg to 3.0 V 

e Input rise and fall times: 3 ns , 
e Input and output timing reference levels: 1.5 
e Output load: See figures 





Output load (A) Output load (B) 
(for tc.z. to.z: tLeLz: tuBLz: tcHz: tonz: 
* Including scope and jig tLBHz: tuBHz: twuz, and tow) 
Read Cycle 
HM621664H/HM621864H 
45 -17 -20 225 
Parameter Symbol Min Max Min Max Min Max Min Max Unit 
Read cycle time tac 15 — 17 — 2 — 2 — os 
Address access time tan — 15 — 17 — 20 — 25 = ns 
Chip select access time tacs — 15 — 17 — 20 — 2 ns 
Output enable to output valid tor —- 8 — 8 — 10 — 12 ns 
Byte select to output valid tLe. tuB —- 8 — 8 — 10 — 12 ns 
Output hold from address change = toy 6 ee 1G ee ee me ns 
‘Chip select to output in low-Z tcLz 3 —- 3 — 3 — 3 = ns 
Output enable to output in low-Z toLz 1 — 1 — 1 — 1 — ns 
Byte select to output in low-Z ttpaiz tupsLz 1 —-™ 1 —- 1 --—-— 1 = ns 
Chip deselect to output in high-Z tCHz — FF —-— F — F — | 7 ns 
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HM621664H/HM621864H Series 


Read Cycle (cont) 

HM621664H/HM621864H 

“15 -17 -20 -25 
Parameter Symbol Min Max Min Max Min Max Min Max _ Unit 
Output disable to output in high-Z = toyz — FT — FT — FT — 7 ns 
Byte deselect to output in high-Z ttpHz tuBHz — 7% j— 7 — 7 — 7 ns 


Read Timing Waveform *3 


tre 


—————— 


Address Address Valid 


taa tOH 
tcuz ! 


Wik ALLLLL LLL 1 


ssa | gi 


a ae tUB ___'uBHz: tuBHz "1 tusBHz* ; 


aan 


toiz, ttpiz, tusiz' 


: : *2 
High Impedance (XM pataValid Data Valid 





Notes: 1. Transition is measured +200 mV from steady state’s voltage with Load (B). This parameter is 
sampled and not 100% tested. 
2. When CS, OE, and LB are low, Dout (lower byte) is low impedance. 
When CS, OE, and UB are low, Dout (upper byte) is low impedance. 
3. WE is high for read cycle. 
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HM621664H/HM621864H Series 


Write Cycle 

HM621664H/HM621864H 

-15 -17 -20 -25 
Parameter Symbol Min Max Min Max Min Max Min Max Unit 
Write cycle time | twc 1S — 7W—- 20 —- 2 — ns 
Address valid to end of write taw 12 — 12 — 15 — 20 — ns 
Chip select to end of write tow 10. =. 10) = 42: ae eo? ns 
Write pulse width twp 10 — 10 — 12 — 16 — ns 
Byte select to end of write teawtupw 10 — 10 — 12 — 15 — ns 
Address setup time tas o —- 0 — 0 — 0 — ns 

| Write recovery time twR 0 —- 0 =—- 0 — OO —=— ns 
Data to write time overlap tow 8 —- 8 — 10 — 12 — ns 
Data hold from write time toH oO — 0 — O0O =— 0 =— ns 
Write disable to output in low-Z tow So = oS OS SE ns 
Write enable to output in high-Z twHz — Fo — FT — FT — 7 ns 
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HM621664H/HM621864H Series 


Write Timing Waveform (1) (WE Controlled) 


twc 


Address | Address Valid 


taw 
tas twp 


) \X —- ALA 
Wd ALLL 


_ = t WR 2 


NANNNNNY 2/7/0000, 


twHz"! tow’! 


WAN A SN A I ys 
LIST TI IAT II II TF eee ee en 


= {1X eaves 
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HM621664H/HM621864H Series 


Write Timing Waveform (2) (CS Controlled) 


two 


Address | Address Valid 
taw 
tas a 
we = \\\\\AANS 


ae twr- 





twp 









tiaw> t usw 





LB, UB NANA: KLLLLL 
' OK Dba Vald KY 


Write Timing Waveform (3) (LB, UB Controlled) 


NANNNAN! ATT 


meek ES 


_ __stepwetuswo t usw 





tow tDH 


(ae 


ransition is measured +200 mV from high impedance state’s voltage with Load (B). 
parameter is sampeld and not 100% tested. 

2. WE must be high during address transition except when the device is disabled with CS, LB, or 
UB 





Notes: 1. 


3. If CS, OE, LB, and UB are low during this period, I/O pins are in the output state. Then, the data 
input signals of opposite phase to the outputs must not be applied to them. 

4. If the CS or LB or UB low transition occurs simultaneously with the WE low transition or after the 
WE transition, output remains a high impedance state. 
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HM621664H/HM621864H Series 


Low Vcc Data Retention Characteristics (Ta = 0 to +70°C) 


This characteristics is guaranteed only for L-version. 


Parameter Symbol Min Typ Max Unit Test conditions 
Vcc for data retention Vor 20 — — V Vec2CS2 
$e —— Vee - 0.2. V, 
Data retention current ICCDR — 2 50° =A Voc 2 Vina 
SO —- Vee - 0.2 Vor 
Chip deselect to data retention time tcpR 0 —_ — ns OV<Vin<0.2V 
Operation recovery time tr 5 — — ms 


Note: 1. Voc =3.0V 


Low Vcc Data Retention Timing Waveform 


Data retention mode 





CS =Vcc —0.2 V 
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HM62ws32 ———_Preliminary 


32,768-word x 8-bit High Speed Static Access Memory 3.3 V Supply 





Description Pin Arrangement 


The HM62W$832 series is Hitachi’s new 256K 

Fast Static RAM with a 32,768-word X 8 bit orga- pUNPay eee 
nization, with an access time of 20 and 25 ns. This 
3.3 volt part has low power dissipation which 
makes it ideal for portable applications. The 
HM62W832 series will be manufactured on 
Hitachi’s advanced production lines using CMOS 
technology. 


Features 


oOo ON OO Oo FF W DY = 


¢ 32,768-word X 8-bit organization 

e Fast access times 20/25 ns 

e Single 3.3V power supply 

¢ Low power dissipation 

¢ Completely static memory—no timing strobe 
needed 


Ordering Information 





(Top View) 
32K x 8 Access 
Type No. time Package 
HM62W832-20 20 ns 300mil 
HM62W832-25 | 25 ns 28 pin SOJ 


Pin Description 


Pin Name Function 

A Address Input 

/O Data Input/Output 
WE Byte Write Enable 
cs | Chip Select 

OE Output Enable 

VCC +3.3V Power Supply 
Vss Ground 


Note: Product Preview: This document contains information on a product under development. 
Hitachi reserves the right to change or discontinue the product without notice. 
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HM62W8127H Series 
HM62W9127H Series 


131072-word x 8/9-bit High Speed CMOS Static RAM 


The HM62W8127H/HM62W9127H is an 
asyncronous 3.3 V operation high speed static 
RAM organized as 128 kword x 8/9 bit. It realize 
high speed access time (25/30/35/45 ns) with 
employing 0.8 um CMOS process and high speed 
Circuit designing technology. 

It is most appropriate for the application which 
requires high speed, high density memory and 
wide bit width configuration, such as cache and 
buffer memory in system. 

The HM62W8127H/HM62W9127H is packaged 
in 400-mil 32/36-pin SOJ for high density surface 
mounting. 


Features 


e Single 3.3 V supply: 3.3 V+0.3 V 
e Access time 25/30/35/45 ns (max) 
¢ Completely static memory 
— Noclock or timing strobe required 
e Equal access and cycle times 
Directly CMOS compatible 
— All inputs and outputs 
400-mil 32/36-pin SOJ package 
Center Vcc and Vssg type pinout 


Ordering Information 


Type No. 


HM62W8127HJP-25 
HM62W8127HJP-30 
HM62W8127HJP-35 
HM62W8127HJP-45 


HM62W8127HLJP-25 
HM62W8127HLJP-30 
HM62W8127HLJP-35 
HM62W8127HLJP-45 


HM62W9127HJP-25 
HM62W9127HJP-30 
HM62W9127HJP-35 
HM62W9127HJP-45 


HM62W9127HLJP-25 
HM62W9127HLJP-30 
HM62W9127HLJP-35 


HM62W9127HLJP-45 


Access 
time 


25 ns 
30 ns 
35 ns 
45 ns 


25 ns 
30 ns 
35 ns 
45 ns 


25 ns 
30 ns 
35 ns 
45 ns 


25 ns 
30 ns 
35 ns 
45 ns 


Preliminary 


Package 
400-mil 32-pin 


plastic SOJ 
(CP-32DB) 


400-mil 36-pin 


plastic SOJ 


(CP-36D) 


Note: The specifications of this device. are subject to change without notice. Please contact your nearest 


Hitachi’s Sales Dept. regarding specifications. 
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HM62W8127H/HM62W9127H Series 


Pin Arrangement 


HM62W8127H Series 


(Top View) 


Pin Description 
Pin name 
HM62W8127H 

AO —- A16 

1/01 - /08 

cs 

WE 

OE 

Voc 


Vss 


3-92 


HM62W9127H Series 


HM62W9127H 
AO-A16 

1/01 — /O9 

CS 

WE 

OE 

Voc 


Vss 
NC 


HITACHI 


NCL_| 1 
A3 L_|2 
A21_]3 
Ai L_|4 
Ao L_|5 
csL_J|6 
VO1 L_|7 
Vo2 |_| 8 
Voc L_| 9 
Vsg L_]| 10 
O03 L_]| 11 
04 |_| 12 
WE L_] 13 
A16L_]| 14 
Ai5__] 15 
Ai4L_| 16 
Ai3L_| 17 
nc [_]| 18 


(Top View) 


Function 


Address 


Data input/output 


Chip select 


Write enable 


Output enable 


Power supply 


Ground 


No connection 


36 | |A4 
35] |A5 
34|__|A6 
33[ ]A7 
32| JOE 
31 |_|V/O9 
30 |__|/08 
29{ |'/07 
28 |__|Vss 
27 |_}Voc 
26 |_|/06 
25 |_|V/05 
24|_]A8 
23 |__|A9 
22 |_}JA10 
211_JA11 
20 |_|A12 
19 |_JNC 
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HM62W8127H/HM62W9127H Series 


Block Diagram 


Memory Matrix 
256 rows X 
512 x 8/9 columns 


Column I/O 


Input Column Decoder 


Data 
Control 





Absolute Maximum Ratings 


Parameter Symbol Value Unit 
Supply voltage relative to Vss Voc —0.5 to +4.6 V 
Voltage on any pin relative to Vg Vr -0.5 "1 to Veo + 05 V 
Power dissipation Pr 1.0 | V 
Operating temperature | Topr 0 to +70 °C 
Storage temperature Tstg —55 to +125 °C 
Storage temperature under bias Tbias —10 to +85 °C 


Note: 1. -—2.5 V for pulse width (under shoot) < 10 ns 
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HM62W8127H/HM62W9127H Series 


Function Table 


cs OE VE Vcc current vo Ref. cycle 
H X X Isp, Ispy High-Z — 
L H H loc High-Z — 
L L H loc Output Read cycle 
L X L | loc Input Write cycle 


Note: 1. X:Horl 


Recommended DC Operating Conditions (Ta = 0 to +70°C) 


Parameter Symbol Min Typ Max Unit 

Supply voltage"@ Voc 3.0 3.3 3.6 V 
Vss 0 0 0 V 

Input voltage Vin 2.0 — Voc + 0.3 V 
Vit -0.3 1 — 08 V 


Note: 1. —2.0 V for pulse width (under shoot) < 10 ns 
2. The supply voltage with all Vcc pins must be on the same level. 
The supply voltage with all Vss pins must be on the same level. 
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HM62W8127H/HM62W9127H Series 


DC Characteristics (Ta = 0 to +70°C, Vcc = 3.3 V £0.3 V, Vgg = 0 V) 


Parameter Symbol Min Typ’! Max Unit Test conditions _ Notes 
Input leakage current Mal = _ 2 pA Vin = Vss to Vcc 
Output leakage current |llol — —_ 2 yA Vio = Vss to Voc 1 
Operating power supply Icc — 60 100 mA 25nscycle CS=Vj,, 
current lout = O mA 
— 50 90 mA 30 ns cycle Other inputs 
EV VIL 


— 45 85 mA 35 ns cycle 
— 40 80 mA 45 ns cycle 
Standby power supply = Isp — 20 40 mA 25nscycle CS = Vin, 
current rrr (ther inputs 
— 18 35 mA 30 ns cycle = Vjy/Vi- 
— 15 30 mA 35 ns cycle 


— 13 25 mA 45 ns cycle 





Standby power supply —Ispj — — 1 mA Voc 2 CS = Voc - 0.2 V, 
current (1) $$ —_———  0V< Vins 0.2Vor —— 
== — 0.06 mA Voc 2 Vin>Vcc-0.2 V_ L-version 
Output voltage VoL1  — — 0.2 V lol1 = 0.1 mA 
VoL2 aes a 0.4 V lov2 =2mA 
VOoH1 Voc -0.2— — V loHt =—0.1 mA 
Vone 2.4 ore — V loH2 =—-2mMA 


Note: 1. Typical values are at Voc = 3.3 V, Ta = +25°C and specified loading. 


Capacitance (Ta = 25°C, f = 1.0 MHz)”! 


Parameter Symbol Min Typ Max Unit Test conditions 
Input capacitance Cin — —— 6 pF Vin=0V 
Input/output capacitance Cio — — 8 pF Vio =0V 


Note: 1. This parameter is sampled and not 100% tested. 
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HM62W8127H/HM62W9127H Series 


AC Characteristics (Ta = 0 to +70°C, Vcc = 3.3 V £ 0.3 V, unless otherwise noted.) 
Test Conditions 


¢ Input pulse levels: 2.4 V/0.4 V 

e Input rise and fall times: 3 ns 

¢ Input and output timing reference levels: 1.4 V 
e Output load: See figures 


500 Q 


lly pF* Is oF* 
ZZ | ZZ 14V 


oa 


Output load (A) Output load (B) 


‘ ’ (for tez, to-z: teHz: tonz: twuz, and tow) 
Including scope and jig 





Read Cycle 

HM62W8127H/HM62W9127H 

-25 -30 -35 -45 
Parameter Symbol Min Max Min Max Min Max Min Max Unit 
Read cycle time tac 2 —- 30 — 3 — 45 — = os 
Address access time taa — 2 — 30 ~ 35 — 45 = ns 
Chip select access time tacs — 2 — 30 — 35 — 45 ons 
Output enable to output valid toe —- 15 — 15 —- 20 — 2. ns 
Output hold from address change — toy 5 — 5 — § — 5 — ons 
Chip select to output in low-Z tcLz 5 — §5 — § — § — ns 
Output enable to output in low-Z toLz 1 — 1 — 1 = 1 ==. As 
Chip deselect to output in high-Z tcHz — 12 — 12 — 12 — 12 = #=”s 
Output disable to output in high-Z = toyz — 12 — 12 — 12 — 12 = &=ns 
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HM62W8127H/HM62W9127H Series 


Read Timing Waveform*3 


tre 





Address 






Address Valid 


tAA 





tOH 
tcHz ‘1 


co \\\\\\\ ‘ pect LLL 
= mh | ite 


High Impedance * (| —_ 


Dout { —DataValid Valid 





Notes: 1. ‘Transition is measured +200 mV from steady state’s voltage with Load (B). This parameter is 
sampled and not 100% tested. 
2. When CS and OE are low, Dout is low impedance. 
3. WE is high for read cycle. 
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HM62W8127H/HM62W9127H Series 


Write Cycle 

HM62W8127H/HM62W9127H 

-25 -30 -35 -45 
Parameter | Symbol Min Max Min Max Min Max Min Max Unit 
Write cycle time twc 2 — 30 — 3 — 45 — = os 
Address valid to end of write tw 2 — 2 — 2 — 30 — = ns 
Chip select to end of write tow 200 — 20 — 2 — 3 — os 
Write pulse width twp 20 —- 20 —- 285 — 30 — os 
Address setup time tas 0 — OQ -—~ 0 — O — ns 
Write recovery time twR 0 — 0 — 0 — 0 — ons 
Data to write time overlap tow 15 — 15 —- 20 — 2 — os 
Data hold from write time toy 0 — 0 — 0 — 0 — ons 
Write disable to output in low-Z tow 5 — 5 — § —- SS — os 
Write enable to output in high-Z twHz — 12 — 12 — 12 — 12 ns 
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HM62W8127H/HM62W9127H Series 


Write Timing Waveform (1) (WE Controlled) 


twc 


Address Address Valid 


baw t WR 


twp 


ak a 


ta 


NNNNNNNY St “07/0701 


tWHz "! tow’! 


of yyy PTL ITT TT 
DAE EA ES | eae ee 


tDbw tDH 
amar) 
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HM62W8127H/HM62W9127H Series 


Write Timing Waveform (2) (CS Controlled) 





twc 


Address Address Valid 


taw twr2 
twp : 


NANANANT! BEL 
an 7} 
Ym ¥)—— 


| 


Notes: 1. Transition is measured +200 mV from high impedance state’s voltage with Load (B). This 
parameter is sampeld and not 100% tested. 
2. WE must be high during transition except when the device is disabled with CS. 
3. If CS and OE are low during this period, I/O pins are in the output state. Then, the data input 
signals of opposite phase to the outputs must not be applied to them. | 
4. If the CS low transition occurs simultaneously with the WE low transition or after the WE 
transition, output remains a high impedance state. 


HITACHI : | 
3-100 Hitachi America, Ltd. ¢ Hitachi Plaza * 2000 Sierra Point Pkwy. © Brisbane, CA 94005-1819 e (415) 589-8300 


HM62W8127H/HM62W9127H Series 


Low Vcc Data Retention Characteristics (Ta = 0 to +70°C) 


This characteristics is guaranteed only for L-version. 


Parameter Symbol Min Typ Max _ Unit  Testconditions 
Voc for data retention Vopr 2.0 — — V Vec2CS2 
i ——. Vee - 0.2. V, 
Data retention current IccDR — 2 507 pA Vec2 Vine 
oo ——- Vee — 0.2. Vor 
Chip deselect to data retention time tcpR 0 = = ns OV<Vin<0.2V 
Operation recovery time tr 5 — == ms 


Note: 1. Voc =3.0V 


Low Vcc Data Retention Timing Waveform 


Data retention mode 


Voc > CS>Voc -0.2V 
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HM62W1664H Series Preliminary 
HM62W1864H Series 
65536-word x 16/18-bit High Speed CMOS Static RAM 
The HM62W1664H/HM62W1864H is an Ordering Information 
asyncronous 3.3 V operation high speed static | 
RAM organized as 64 kword x 16/18 bit. It realize Access 
high speed access time (25/30/35/45 ns) with Type No. time Package 
ae pas ae ce : rocess and high speed | Me2Wi664HJP-25  25ns -400-mil 44-pin 
ie ds Westen ate for theaeoligah hick HM62W1664HJP-30 30ns plastic SOJ 
ppropriate for the application which J ieowage4HJP-35 35 ns (CP-44D) 
requires high speed, high density memory and HMG62W1664HJP-45  45ns 
wide bit width configuration, such as cache and 
buffer memory in system. -HM62W1664HLUP-25 25 ns 
The HM62W1664H/HM62W 1864H is packaged HM62W1664HLJP-30 30ns 
in 400-mil 44-pin SOJ & TSOP-II for high density © HM62W1664HLJP-35 35ns 
surface mounting. HM62W1664HLJP-45 45 ns 
HM62W1864HJP-25 25ns 
Features HM62W1864HJP-30 30 ns 
| HM62W1864HJP-35 35ns 
* Single 3.3 V supply: 3.3 V£0.3'V HM62W1864HUP-45 45 ns 
e Access time 25/30/35/45 ns (max) 
¢ Completely static memory HM62W1864HLJP-25 25 ns 
— No clock or timing strobe required HM62W1864HLJP-30 30 ns 
¢ Equal access and cycle times HM62W1864HLJP-35 35 ns 
¢ Directly CMOS compatible HM62W1864HLJP-45 45 ns 
ee ee HM62W1664HTT-25 25ns —-400-mil 44-pin 
; ee ee ee HM62W1664HTT-30 30ns __ plastic TSOP-II 
CC SS PYPS P HM62W1664HTT-35 35 ns normal bend 
HM62W1664HTT-45 45ns ~ type 
(TTP-44DE) 
HM62W1664HLTT-25 25ns 
HM62W1664HLTT-30 30ns 
HM62W1664HLTT-35 35 ns 
HM62W1664HLTT-45 45ns 
HM62W1864HTT-25 25ns 
HM62W1864HTT-30 30ns 
HM62W1864HTT-35 35ns 
HM62W1864HTT-45 45ns 
HM62W1864HLTT-25 25ns 
HM62W1864HLTT-30 30 ns 
HM62W1864HLTT-35 35ns 
HM62W1864HLTT-45 45ns 


Note: The specifications of this device are subject to change without notice. Please contact your nearest 
Hitachi’s Sales Dept. regarding specifications. 
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HM62W1664H/HM62W1864H Series 


Pin Arrangement 


HM62W1664HUP (SOV) HM62W1664HTT 
(Normal Bend TSOP-II) 


O 


1 
2 
3 
4 
5 
6 
7 
8 
9 








(Top View) (Top View) 
HM62W1864HJP (SOV) HM62W1864HTT 
(Normal Bend TSOP-II) | 
A4CL_]1O A5 
A3 A6 
A2 AZ. 
At OE 
AO UB 
CS LB 
/O1 1/018 
1/02 O17 
1/03 016 
1/04 015 
Vec Vss 
Vss Voc 
05 /014 
1/06 013 
1/07 O12 
1/08 011 
09 010 
WE NC 
A15 A8 
A14 AQ 
A13 A10 
A12 Alt 





tee ew) (Top View) 
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HM62W1664H/HM62W1864H Serie 





Pin Description 


Pin name 

HM62W1664H HM62W1864H Function 

AQ -A15 AQ —A15 Address 

V/O1 — 1/08 /O1 — VO9 Input/output (lower byte) 
VO9 — /016 010 — 1/018 Input/output (upper byte) 
cS CS Chip select 

LB LB Lower byte select 

UB UB Upper byte select 

WE WE Write enable 

OE OE Output enable 

Voc Voc Power supply 

Vss | Vss Ground 

NC NC No connection 
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HM62W1664H/HM62W1864H Series 


Block Diagram 





Memory Matrix 
256 rows x 
256 x 16/18 columns 




















Input 
Data 
Control 


VO8/9 ° 


VO1 0 P. 
3 a4 


09/10 c 


WE © 
CS c 


» 
ve QO 


eee aa 
mE 
AA 


al 





1016/18 ¢ | 








mal 
m 


cS 
w 
[+ 









Absolute Maximum Ratings 


Parameter Symbol Value Unit 
Supply voltage relative to Vss Voc —0.5 to +4.6 V 
Voltage on any pin relative to Vg Vr -0.5 "1 to Voc + 0.5 V 
Power dissipation Pr 1.0 Ww 
Operating temperature Topr 0 to +70 °C 
Storage temperature Tstg —55 to +125 °C 
Storage temperature under bias Tbias —10 to +85 °C 


Note: 1. —2.5 V for pulse width (under stoot) < 10 ns 
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HM62W1664H/HM62W1864H Series 


Function Table. 


CS OF WE I[B_~ UB 


H 


L 


L 


L 


Note: 


X 


H 


<| KK OX 


el 


X X 
H X 
H L 
H L 
H H 
H H 
L L 
L L 
L H 
L H 
X:Horl 


X 
xX. 


Vcc current ieee byte) 
Isp, Isp High-Z 
loc High-Z 
loc Output 
loc Output 
loc High-Z 
loc High-Z 
loc Input 
loc Input 
lec High-Z 
loc High-Z 


fe) 


(Upper byte) | 


High-Z 
High-Z 
Output 
High-Z 
Output 
High-Z 
Input 

High-Z 


Input | 


High-Z 


Recommended DC Operating Conditions (Ta = 0 to +70°C) 


Parameter 


Supply voltage2 


Input voltage 


Note: 


3-106 


7. 


Symbol 


Voc 
Vss 
ViH 


VIL 


Min Typ 
3.0 3.3 
0 0 
2.0 _— 
—0.3 “1 — 


—2.0 V for pulse width (under stoot) < 10 ns 
2. The supply voltage with all Vcc pins must be on the same level. 
The supply voltage with all Vss pins must be on the same level. 


HITACHI 


Max 


—(3.6 


Voc + 0.3 


0.8 


Ref. cycle 


Read cycle 
Read cycle 


Read cycle 


Write cycle 
Write cycle 


Write cycle 
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HM62W1664H/HM62W1864H Series 


DC Characteristics (Ta = 0 to +70°C, Vcc = 3.3 V 0.3 V, Vss = 0 V) 


Parameter Symbol Min Typ’! Max Unit Test conditions Notes 
Input leakage current eal — — 2 pA Vin = Vss to Voc 
Output leakage current —{lLol — — 2 yA Vvo = Vss to Voc 1 
Operating power supply Icc — 90 120 mA 25nscycle CS=Vi,, 
current -——————$ —______—_—_———_ lout =O mA 
— 80 110 mA 30 ns cycle Other inputs 
=VinViL 


— 70 100 mA 35 ns cycle 
— 60 90 mA 45 ns cycle 
Standby power supply _— Isp — 20 40 mA 25nscycle CS = Viz, 
current ——_———_—_—_———_———— Ottheer inputs 
= 18 35 mA 30 ns cycle = Vip /Vi, 
— 15 30 mA 35 ns cycle 


—_— 13 25 mA 45 ns cycle 





Standby power supply _— Isp; _ — 1 mA Voc 2 CS 2 Voc - 0.2 V, 
current (1) $$$ $$$ —_—_—_—_— 0V e Vins 0.2Vor a 
_ — 0.06 mA Vec2Vin=Vcoc-90.2V_ L-version 
Output voltage Vor —- — 0.2 V —— Iguy=0.1mA 
Voie — — 0.4 V lola =2 mA 
Von Vcc — — V loni = —0.1 mA 
-0.2 - 
VonHe 2.4 — amass V lone =-—2mA 


Note: 1. Typical values are at Voc = 3.3 V, Ta = +25°C and specified loading. 


Capacitance (Ta = 25°C, f = 1.0 MHz)*! 


Parameter Symbol Min Typ Max Unit Test conditions 
Input capacitance Cin — — 6 pF Vin=0V 
Input/output capacitance Cio — _ 8 pF Vio =O V 


Note: 1. This parameter is sampled and not 100% tested. 
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HM62W1664H/HM62W1864H Series 


AC Characteristics (Ta = 0 to +70°C, Vcc = 3.3 V £ 0.3 V, unless otherwise noted.) 
Test Conditions 


¢ Input pulse levels: 2.4 V/0.4 V 

¢ Input rise and fall times: 3 ns 

e Input and output timing reference levels: 1.4 V 
e Output load: See figures 


500 Q 900 Q 


He pF* | if oF" 
Ze 1.4V LL 1.4V 


Output load (A) Output load (B) 


(for te_z, toLz. tlBLz> tuBLz: tcHz: tonz: 
tLBHz> tuBHz: twuz, and tow) 
* Including scope and jig 








Read Cycle 

HM62W1664H/HM62W1864H 

-25 -30 -35 “45 
Parameter Symbol Min Max Min Max Min Max Min Max Unit 
Read cycle time tro 2 — 30 — | 35 — 45 — ns 
Address access time taA — &® — 30 — 3 — 45 ns 
Chip select access time tacs — 2 — 30 — 3 — 45 ns 
Output enable to output valid toE — 15 — 15 — 20 — 25° os 
Byte select to output valid tLe. tuB — 15 — 15 — 20 — 2@ ns 
Output hold from address change = toy 5 =—- 5 — — 5 — OS 
Chip select to output in low-Z tcLz 5 — § — 5 = 5 — ns 
Output enable to output in low-Z toLz 1 — 1 — 1 — 1 — ns 
Byte select to output in low-Z tLBLz: ae 1 o— 1 — 1 — T= ns 
Chip deselect to output in high-Z | tcHz — 12 — 12 — 12 — 12 ns 
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HM62W1664H/HM62W1864H Series 


Read Cycle (cont) 

HM62W1664H/HM62W1864H 

-25 -30 -35 -45 
Parameter Symbol Min Max Min Max Min Max Min Max Unit 
Output disable to output in high-Z = toyz — 12 — 12 — 12 — 12 ns. 
Byte deselect to output in high-Z ttpHz tugHz — 12 — 12 — 12 — 12 ns 


Read Timing Waveform *3 


Address Address Valid 


tAA tOH 
tcHz 1 


xk FTTTNTT 


comm yor 


me ae tUB tLBHz> ___1eBHz: tuBHz "1 4 


SOL TAT 


toiz: tieiz. tusiz! 


High Imp = 
igh Impedance {XY pata valid | Data Valid 





Notes: 1. Transition is measured +200 mV from steady state's voltage with Load (B). This parameter is 
sampled and not 100% tested. 
2. When CS, OE, and LB are low, Dout (lower byte) is low impedance. 
When CS, OE, and UB are low, Dout (upper byte) is low impedance. 
3. WE is high for read cycle. 
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HM62W1664H/HM62W1864H Series 


Write Cycle 


Parameter 

Write cycle time 

Address valid to end of write 
Chip select to end of write 
Write pulse width 

Byte select to end of write 
Adress setup time 

Write recovery time 

Data to write time overlap 
Data hold from write time 
Write disable to output in low-Z 


Write enable to output in high-Z 


3-110 


HM62W1664H/HM62W1864H 


-25 

Symbol Min Max 
two 25 — 
taw 20 — 
tow 20 — 
twp 20 — 
tepwtupw 20 
tas oS 
twr 0 _— 
tow 15 — 
toH 0 _— 
tow 5 — 
twHz — 12 

HITACHI 


-30 


Min 


30 


20 


20 


20 


20 


Max 


12 


-35 


Min 


35 


25 


25 


25 


25 


Max 


12 


Min 


45 


30 


30 


30 


30 


Max 


12 
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Unit 


ns 


ns 


ns 


ns 


Ns 


ns 


ns 


ns 


ns 


ns 


ns 


HM62W1664H/HM62W1864H Series 
Write Timing Waveform (1) (WE Controlled) 


twc 


Address Address Valid 


taw 
tas twpP 


SkK—-§—¥47 
ANAS Se SEL, 


twr2 


)tewstuew | 
NANNANNS Se  7//// 


tow’! 


CN AAA pd feel 
LIS IAL IATI IL TA Po ASA 


tpw tDH 


2 (Yaa vas YY) — 
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HM62W1664H/HM62W1864H Series 


Write Timing Waveform (2) (CS Controlled) 


twc 


Address . Address Valid 


twr2 


NNNNNANY Sn 0277/00/70, 
a a 


taw 


a 
YT 
OK ceva YK 





Write Timing Waveform (3) (LB, UB Controlled) 


twc 


Address Address Valid 


twr°2 


we NO SE 7077777 


os AA Se 7/7 


tLaw: t usw 


















tDH 





tow 


OX ceva 40 


. Transition is measured +200 mV from high impedance state’s voltage with Load (B). 

parameter is sampled and not 100% tested. 

2. WE must be high during address transition except when the device is disabled with CS, LB, or 
UB. 

3. If CS, OE, LB, and UB are low during this period, I/O pins are in the output state. Then, the data 
input signals of opposite phase to the outputs must not be applied to them. 

4. If the CS or LB or UB low transition occurs simultaneously with the WE low transition or after the 
WE transition, output remains a high impedance state. 
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HM62W1664H/HM62W1864H Series 


Low Vcc Data Retention Characteristics (Ta = 0 to +70°C) 


This characteristics is guaranteed only for L-version. 


Parameter Symbol Min Typ Max Unit Test conditions 
Vcc for data retention Vor 20 — — V Veco 2 CS 2 
ns Weare = 0.2 V, 
Data retention current IccDR — 2 50°! pA Voc 2 Vin2 
——_—--  —_ Vee - 012: Vir 
Chip deselect to data retention time tcpor 0 — _— ns OV<sVin<s0.2V 
Operation recovery time _ tr 5 — — ms 


Note: 1. Voc =3.0V 


Low Vcc Data Retention Timing Waveform 


Data retention mode 





CS = Vcc - 0.2 V 
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SECTION 4 


APPLICATION SPECIFIC STATIC RAMs 
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HM67A4257 Series ——\—__Preliminary 


262144-word x 4-bit I/O Separate Clocked Random Access Memory 


Features Pin Arrangement 


¢ 262144-word X 4-bit organization HM67A4257 Series 

¢ Directly TTL compatible input and output 

¢ Choice of 5.0V or 3.3V power supply for output 
buffers 

¢ Completely static memory 

¢ Access time: from clock: 5/6ns (max) 

¢ Cycle time: 10/12ns (min) 

e Inputs registered on chip 

¢ Outputs registed on chip 

e Revolutional pin arrangement 

¢ 400mil 36pin Plastic SOJ 


Ordering Information 


Organi- Access 


Type No. zation time Package 
Z00mni 

HM67A4257JP-10 4... 10ns ae, a 

HM67A4257JP-12 12ns (CP-36DB) 


Pin Description 





Pin Name Function (Top View) 

A Address Input 

D Data Input 

Q | Data Output 

WE Write Enable 

cs Chip Select 

OE Output Enable 

CLK Clock Input 

Vcc +5V Power Supply 

VCCO Output Buffer Power Supply 

Vsso Output Buffer Ground 

Vss Ground Note: Product Preview: This document contains 
a cee information on a product under development. 
NC Not Connect Hitachi reserves the right to change or discon- 


tinue the product without notice. 
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HM67A4257 Series | 


Block Diagram 
























| —Veco 
—oV 
Input Resiste A M 550 
| p r ddress emory —oy,. 
Ay-Ay7O od Decoder Cell 
Driver Array 
Input Register Output Resister 
Write Amp. Qo-Q3 
Input Register 
Input Register 
CSO 


JE 


Input Register 


FO we 
aKo— > 


Truth Table 











Input 
—merenmrimaeeneemneerenscmmenmncewanne (| |C Mode Vec Current Output Ref. Cycle 

cS 6 WE)SOC*SOCEE 
H X x —* L_ Not Selected hes lens High Z : 
L H H —£ L_ output Disable — tec, lees High Z : 
L H L _F L_ Read lees lees Data Out Read Cycle 
L L H at Le . 

Write lees lees High Z Write Cycle 
L L L 
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HM67A4257 Series 





Absolute Maximum Ratings 




















Item Symbol Rating Unit 
Supply Voltage ") Vec -0.5 to +7.0 V 
Voltage on any pin relative to Ve. 1 Vy -0.5 to Vee + 0.5 V 
Power dissipation Py 1.0 Ww 
Operating Temperature Range Topi 0 to +70 C 
Storage Temperature Range (with bias} —_T,,,(Bias) - 10 to +85 °C 
Storage Temperature Range Tstg -55 to +125 Be 





Notes 1) With respect to Veg = Vsso 


Under the dc and ac specifications shown in the Tables, this device is tested under the minimum transverse 
air flow exceeding 500 linear feet per minute. 


Recommended DC Operating Conditions (0°C S Ta S 70°C) 





Item Symbol = min typ max Unit 
Vec 45 5.0 5.5 

Supply 5VTTLCompatible Vcco 4.5 5.0 9.9 V 

Voltage 3.3V TTL Compatible 3.0 3.3 3.6 V 
Veg, Vese, 0.0 0.0 0.0 V 

Input High Voltage Ving 2.2 - Vec + 0.5 V 

Input Low Voltage Vir -1.0 - 0.8 V 





DC and Operating Characteristics 


(Voc =5.0 V £10%, Voco =5.0V + 10% or 3.3 V£0.3V, Vss=Vsso=0 V, 
Ta=0 to +70°C ) 


Item Symbol Test Conditions -10 “12 Unit 
min) max min = max 











Input Leakage Current Heyl Vcc =5.5 V, Vin 2 OV to Vec - 2 - 2 pA 
CS = Vin or OE = Vinw WE = Vir 

Output Leakage Current Io! 10 - 10 A 

P 9 LO Vio x0 Vto Veco ‘a 
Operating Power Supply Current Ic¢ CS = Vit to =O MA - 120. - 120 mA 
Average Operating Current lees min. cycle, fyq=O0mMA - 200 = - 199 mA 
Ise = Vin : 40 - 40 mA 

Standby Power Supply Current Isg, C3. 2 Vec-0.2V - 30 - 30 mA 
Vin 2 O0.2VorVin 2 Vec-0.2V 

Output Low Voltage Vo. lop =8mMA - 0.4 - 0.4 

Output High Voltage Von  lonz=-4mA 24 - 24 «- 

HITACHI 
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HM67A4257 Series 


AC Characteristics 


(Voc =5.0 V£10%, Voco=5.0V + 10% or 3.3V £0.3V, Vsg=Vss0 =0 V, 
Ta=0°C to 70°C, unless otherwise noted.) 


@ Read and Write Cycle 






































Item Symbol -10 “12 Unit 
min max min max 
Clock Pulse Width "H” tw 4 - 5 - ns 
Clock Pulse Width “L” tw 4 - 5 - ns 
Cycle Time teye 10 - 12 - ns 
Address Setup Time tsa 2 - 2 - ns 
Address Hold Time tua 2 - 2 - ns 
Chip Select Setup Time | tscs 2 - 2 - ns 
Chip Select Hold Time thes 2 : 2 . ns 
Write Enable Setup Time tswe 2 - 2 - ns 
“Write Enable Hold Time tuwe 2 - 2 - ns 
Output Enable Setup Time tsog 2 - 2 - ns 
Output Enable Hold Time tuoe 2 - 2 5 ns 
Clock to Output in High Z toyz 9 - 5 - 6 ns 
Data Setup Time tsp) j 2 - 2 - ns 
Data Hold Time tuor 2 - 2 - ns 
Output Delay Time tor - 5 - 6 ns 


Notes 1) Transition is measured +200 mV from steady state voltage with specified loading in Load(B). 
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HM67A4257_ Series 


Capacitance (Ta = 25°C, f = 1MHz) 





Item Symbol max Unit Test Condition 
Input Capacitance Cin 9 6 pF Vin = OV 
Output Capacitance Cour ” sa) pF V=0V 





Notes 1) This parameter is sampled and not 100% tested. 


AC Test Conditions 


@ Input pulse levels: Vs. to 3.0 V @ Input rise and fall times: 4ns 
@ Input timing reference levels: 1.5 V ® Output reference levels: 1.5 V 
® Output Load: See figure 


. including 
scope and jig 
capacitance 


Output LoadA Output Load 3 
(for tenz, tarz. tonz & torz) 
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HM67A4257 Series 
Timing Waveforms 


Read Cycle 





“ ee Ms Dan 
Ea ee 


PROS 


Data Out 


tha 
ia 


gues, 


(Vi) 
Data Out 


tsp aedatipy 
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HM62A91 28/8128 Series 


131072-word x 9 (8)-bit Synchronous Cache SRAM 


Main Characteristics 


Features _ Pin Arrangement 
e For high speed cache memory applications 
¢ Pipeline access capability with on-chip address, 1 
strobe and I/O resisters Z 
e Organization: 128 kword x 9(8) bit 4 
e SOJ - 32-pin 5 
¢ TTLY/O 6 
7 
8 
9 


Item Spec. Remarks 
Clock cycle time 20 ns (min) 
Clock to data valid 10ns (max) 


Power dissipation 825 mW (max) 50 MHz 





(Top View) 


Ordering Information 
Pin Description 





Clock 

Type No. cycle time Package Pin name Function 

HM62A9128JP—20 20 ns 32-pin AO —A16 Address 

HM62A8128JP—20 20 ns een /O0 — /O8 Input/output 
WE Write enable 
OE | Output enable 
CE Chip enable 
CLK Clock input 
Voc Power supply 
Vss Ground. 
NC No connection (for x 8) 
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HM62A9128/8128 Series 
Block Diagram | 





CLKP input data register 


SSE 


128 k x 9(8) 
SRAM 


> 


aoe : 


Address decoder 


. 
% 
e 
g 
: 


Output data register 


aRRSER 
Beasasasace 





cet LE 


Pipe reg 


CLKP 





Function Table 

Truth Table 

CE OE WE Din CLK  SRAMmode Next cycle Dout _Ref. cycle 
H X X X W  Notselected High-Z Read cycle 
L H H X VW  Notselected High-Z 

L L H X /¥ Read Read data Read cycle 
L H L Data VW Write High-Z Write cycle 
L L L Data Y% Write High-Z 





Note: 1. After power-on (Vcc in specification),CLK will be active for 10 cycles before any operation starts. 
2. CE,OE and WE will be in specification for at least 2 cycles before the first operation starts. 
3. When the write after the read, the wait status more than 2cycles should be inserted due to the 
avoidance of data collision. 
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HM62A9128/8128 Series 


Registers 

CLK Mode — Register output 
WW Load Register input 
LorH | Hold Not changed 


Absolute Maximum Ratings 


Parameter Symbol Value Unit 
Voitage on any pin relative to Vss VT —0.5 to +7.0 | V 
Operating temperature range Topr 0 to +70 °C 
Storage temperature range (with bias) Tstg (bias) —10 to +85 °C 
Storage temperature Tstg —55 to +125 6 


Recommended DC Operating Conditions (Ta = 0 to +70°C) 





Parameter Symbol Min Typ Max Unit Note 
Supply voitage Voc 4.5 5.0 5.5 V 

Vss 0 0 0 | V 
Input voltage Vin 2.2 — 6.0 V 

Vit -0.5 _ 0.8 V 1 


Note: 1. -2.0 V for pulse width < 10 ns 
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HM62A 9128/8128 Series 
DC Characteristics (Ta = 0 to +70°C, Vec =5 V t 10%, Vss = 0 V) 





Parameter | Symbol Min: Typ Max _ Unit Testconditions. 
Input leakage current {I { — — 2 HA Voc =5.5V, Vin = Vgg to Voc 
Output leakage current |ILol — — 10 pA Dout High-Z state 
Vivo = Vss to Voc 
Average operating Icc1 ae _ 150 mA Min. cycle, CE= Vj,_ 
current Duty: 100%, Ijjoq=OmA 
Standby power supply Isp =e — 110 mA CLK < Vj, Min. cycle 
current 
Isp — — 10 mA Power standby, CLK < 0.2 V, 
CE=Voc — 0.2 V 
Vin < 0.2 V or Vin > Voc - 0.2 V 
Output low voltage VoL — — 0.4 V lo. = 8 mA 
Output high voltage Vou 2.4 _ — V lon =—4 mA 





Capacitance (Ta = 25°C, f = 1.0 MHz) 


Parameter Symbol. Min Typ Max Unit Test conditions 
Input capacitance Cin — — 6 pF Vin=0V 
Input/output capacitance Cio — —_ 10 pF Vio =OV 


Note: 1. This parameter is sampled and not 100% tested. 
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HM62A9128/8128 Series 
AC Characteristics (Ta = 0 to +70°C, Voc = 5 V t 10%) 
Test Conditions 


¢ Input pulse levels: Vcg to 3.0 V 

e Input rise and fall times: 2 ns 

e Input and output timing reference levels: 1.5 V 
e Output load: See figure 


Output 


255 Q 


Output Load (A) Output Load (B 
(fortHz ..tiz 


“Including scope and jig capacitance 








Read and Write Cycle 

Parameter Symbol Min Max Unit Notes 
Clock cycle time tcc 20 — ns 3 
Clock high pulse width tcH 5 = ns | 

Clock low pulse width toL 5. — ns 

Input setup time (address, data, strobes) tis 3 — ns 

Input hold time (address, data, strobes) ty, 1 — ns 

Clock to output data valid tac : —_ 10 ns 

Output data hold from clock toH 3 — ns 

Clock to output in Low-Z tLz 0 — ns 1,2 
Clock to output in High-Z tyz — 10 ns 1,2 


Notes: 1. Transition is measured +200 mV from steady state voltage with Load (B). 
2. This parameter is sampled and not 100% tested. 
3. The rise time and fall time of CLK: 10 ns(max.) 
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_/HM62A9128/8128 Series 
Timing Waveforms 


Read Cycle 


CC CC 
CH CL CH 


— 
| 9 \\\\\ < 


a7 ULF) SX NINN 
Hf XOX sae 


= KXKXKKXKXK aw KE 


Notes: 1. Read dat deine t cycle. — —_ — 
2. High pedee relat oo ned on next cycle from CE = H, OE = H, or WE =L 
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HM62A9128/8128 Series _ 


Write/Read Cycle 


Oem 


X fo XXX XX 
ee 


we Ca? aS NNN 
CY om YXEXKEXK OOK 


Dout | High-2 tx} Q(n +1) 


ARS NL 





Notes: 1. Low impedance state is obtained on next cycle from OE =L, CE =L, and WE =H. 
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HM62A9128/8128 Series 


Pipelined Read Cycle 
CLK 
aoe rca Soman WS be 
tis a 


_ 3 | AM | A LAM ae 
WE ts tm Rite WW WT 


— yeti iste Mees) 


Ni\ 
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HM62A 9128/8128 Series 
Pipelined Write Cycle 


tcc 


lena 
oe co AAA ACH OAANA A? KNAK AC AN 
cE fim [mT om, 
, ee 
WE | AAK\ | EAA 


on (= Io wa Nowa — 4 
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-HM62A9128/8128 Series 
Alternate Read/Write/Read Cycle 


folinarcufaln 


: eke 


co vil Ay a LAN ot 
all aw a WL 7 


oz pi te} “t= 


1 
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HM67A41 O1 Series —______________ Under development 


1048576-words x 4-bits I/O Separate Clocked Random Access Memory 


Features Pin Arrangement 


e 1048576-words x 4-bits organization 

e Directly TTL compatible input and output 

¢ Choice of 5.0 V or 3.3 V power supplies for 
output buffers 

¢ Completely static memory 

¢ Access time from clock: 8 ns (max) 

¢ Cycle time: 15 ns/18 ns (min) 

Inputs registered on chip 

Outputs registered on chip 

Revolutional pin arrangement 

400 mil 36 pin Plastic SOJ or TSOP (II) 


Ordering Informations 


Cycle 
Type No. time Package 


HM67A4101UP-15 15ns 400 mil 36-pin 
REE Niee dee ret Reem eer ay | 
HM67A4101JP-18 18ns  (CP-36DB) 


(Top View) 





HM67A4101TT-15 15ns 400 mil 36-pin 
ote ee SOP (II) 
HM67A4101TT-18 18ns  (TTP-36DA) 





Note: This document contains information on a product under development. 
Hitachi reserves the right to change or discontinue the product without notice. 
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HM67A4101 Series 


Pin Description 


Pin name Function 

AQ-A19 | Address input 
DO-D3 Data input 

Q0-Q3 Data output 

WE Write enable 

cs Chip select 

NC No connection 

CLK Clock input 

Voc +5 V power supply 
Voco Output buffer power supply 
Vsso Output buffer ground 
Vss Ground 
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HM67A8/9512 ———Pretiminary 


524,288-word X 8/9-bit High Speed Synchronous Static Access Memory 


Description Pin Arrangement 


The HM67A8/9512 series is Hitachi’s new 4Mb 
synchronous Fast Static RAM with a 524,288- Be eae 
word X 8/9 bit organization. The HM67A8/9512 
has a super fast access time of 10/12ns. This series 
is manufactured on Hitachi’s advanced 0.5m pro- 
duction lines using Bi-CMOS technology. 


Features 


¢ 524,288-word x 8/9-bit organization 
¢ Super fast cycle time 10/12ns 

¢ Single 5.0V power supply 

¢ Vcco: 5.0V or 3.3V option 

¢ Low power dissipation 

¢ 0.5 wm Bi-CMOS technology 

¢ Surface mount package 


1 
2 
3 
4 
5 
6 
7 
8 
9 


Ordering Information 





512K x 8 Access 

— Type No. time Package 
HM67A8512-10 10ns 400mil 36 pin SOJ 
HM67A8512-12 12ns ; 
HM67A8512-15 —«15ns (Top View) 
HM67A9512-10 10ns 400mil 36 pin SOJ 


HM67A9512-12 12ns 
HM67A9512-15 15ns 


Pin Description 


Pin Name Function 

A Address Input 

I/O Data Input/Output 
WE Byte Write Enable 
CS Chip Select 

CLK Clock 

OE Output Enable 


[a Note: Product Preview: This document contains 
Vcc, VCCo +3.3V power supply information on a product under development. 
Hitachi reserves the right to change or 


Vss, VSSO Ground discontinue the product without notice. 
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SECTION 5 


MEDIUM SPEED 
BYTE WIDE STATIC RAMs 


e 5.0 V Supply 
e 3.0 V &3.3 V Supply 


HITACHI 
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HM6264A Series — ————__- Eve 


8192-word x 8-bit High Speed CMOS Static RAM 





Features Access 
Type No. time Package 
e Low-power standby uM ASP 00 
— 0.1 mW (typ) 6264 -10 100ns ene 
— 10 ,W (typ) L-/LL-version HM6264ASP-12 120ns (DP-28N) 
¢ Low power operation A EY ea Ee a ee ee 
— 15 mW/MHz (typ) HM6264ASP-15 150ns 
e Fast access time 
— 100/120/150 ns (max) HM6264ALSP-10 100 ns 
e Single +5 V supply 
® Completely static memory HM6264ALSP-12 120ns 
— Noclock or timing strobe required 
¢ Equal access and cycle time HM6264ALSP-15 150 ns 
¢ Common data input and output, three-state HM6264ALSP-10L 100 ns 
output 
aOR cepa HM6264ALSP-12L 120 ns 
— All inputs and outputs 
e Battery back up operation capability HM6264ALSP-15L 150 ns 
(L-/LL-version) 
HM6264AFP-10 100ns 28-pin plastic 
: ; ee Opt 
Ordering Information HM6264AFP-12 120ns (FP-28D/DA) 
Access HM6264AFP-15 150ns 
Type No. time Package 
HM6264ALFP-10 100ns 
HM6264AP-10 100 ns 600-mil, 28-pin 
SS pastie DIP HM6264ALFP-12 120ns 
HM6264AP-12 120 ns (DP-28) 


HM6264ALFP-15 150 ns 
HM6264AP-15 150 ns 

HM6264ALFP-10L 100 ns 
HM6264ALP-10 100ns 





HM6264ALFP-12L 120 ns 
HM6264ALP-12 120ns 


HM6264ALFP-15L 150 ns 
HM6264ALP-15 150ns 


ae Note: 1. T is added to the end of the type number 
HM6264ALP-10L 100 ns for a SOP of 3.00 mm (max) thickness. 


HM6264ALP-12L 120ns 


HM6264ALP-15L 150 ns 
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HM6264A Series 


Pin Arrangement 


Memory array 
256 x 256 


control 


To 


Timing pulse generator 
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HM6264A Series 


Truth Table 

WE CSi CS2 OE Mode VO pin Vcc current Note 

x H x x Not selected § HighZ Isp, Isei 
Tee (OWE GOWN) 

x x L x High Z Isp, Ispx 

H L H H Output disabled High Z lec 

H L H L Read Dout loc Read cycle 
L L H H Write Din loc Write cycle 1 
L L H L Write Din loc Write cycle 2 


x: Don't care. 


Absolute Maximum Ratings 


Parameter Symbol Rating Unit 
Terminal voltage “1 V+ —0.5 “2 to +7.0 : V 
Power dissipation Pr 1.0 W 
Operating temperature Topr 0 to +70 °C 
Storage temperature Tstg —55 to +125 °C 
Storage temperature (under bias) Tbias —10 to +85 °C 





Notes: 1. With respect to Vss. 
2. -3.0 V for pulse width < 50 ns 


Recommended DC Operating Conditions (Ta = 0 to +70°C) 





Parameter Symbol Min Typ Max Unit 
Supply voltage Veo 4.5 5.0 55 V 
Vss 0 | 0 0 V 
Input voltage Vin 2.2 — 6.0 V 
V 


Vit —0.3 "1 — 0.8 


Note: 1. -3.0 V for pulse width < 50 ns 
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HM6264<A Series © | 
DC and Operating Characteristics (Vcc = 5 V + 10%,Vsg = 0 V, Ta = 0 to +70°C) 





Parameter Symbol Min Typ Max Unit Test condition 
Input leakage current _ [Il _-_ — 2 WA Vin=VssgtoVec . 
Output leakage current |I,o/ _-_ — 2 pA CS = Vj), or CS2 = V;, or OE = Vin or 
WE = Vi, Vio = Vss to Voc 

Operatingpower = Iocnpg 32S i —ti(ité‘aS OMA SCC Vy, CS2 = Vy, y= OMA 
supply current . | 
Average operating loc1 — 30 45°5 mA _ Min. cycle, duty = 100%, 
current — 30 55°6 CS = Vie CS2 = Vin: vo =OmA 

lcce — 3 5 mA Cycle time = 1 us, duty = 100%, 


lvwo = 0 mA, CS1 <0.2 V, 
CS2 2 Voc — 0.2 V, Vin > Voc — 0.2 V, 





Vis 0.2V 
Standby power supply Isp | = 1 3 mA CS1 = Vy, or CS2 = Vy 
current Page Oy eg ee ee Pop ee ee. So ege ge Ph yr ee ee 
: IsB1 *2 — 0.02 2 mA CS12Vcc-—0.2 V, CS2 2 Vcc -0.2 V or 

— 23 1003 pA OV<CS2<0.2V,0V<Vin | 

= | 9°4 50°4 
Output voltage VoL —~ — 04 Vig =2.1mA 

Vou 24 — — V_— Ioy=-1.0mA 

Notes: 1. Typical values are at Vec = 5.0 V, Ta : 25°C and not guaranteed. 


{ 
2. Vit min = -0.3 V 

3. These characteristics are guaranteed only for the L-version. 
4. These characteristics are guaranteed only for the LL-version. 
5. For 120 ns/150 ns version. 

6. For 100 ns version. 


Capacitance (f = 1 MHz, Ta = 25°C) 





Parameter Symbol | Typ Max Unit Test condition 
Input capacitance Cin — 5. pF . Vin=0V 
Input/output capacitance Cio —_ 7 pF Vivo = 0V 





Note: This parameter is sampled and is not 100% tested. 
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HM6264A Series 
AC Characteristics (Vcc = 5 V 10%, Ta = 0 to +70°C) 


AC Test Conditions: 


Input pulse levels: 0.8 V/2.4 V 
¢ Input rise and fall time: 10 ns 
e Input timing reference level: 1.5 V 
e Output timing reference level 
— HM6264A-10: 1.5 V 
— HM6264A-12/15: 0.8 V/2.0 V 
e Output load: 1 TTL gate and C, (100 pF) (including scope and jig) 





Read Cycle 
HM6264A-10 HM6264A-12 HM6264A-15 

Parameter Symbol Min Max Min Max Min Max Unit 
Read cycle time trc 100 — 120 _— 150 — ns 
Address access time taa = 100C—i 1200 — 150 ons 
Chip selection to output CST — tego, _ 100 — 1200 — 150 ~—sns 

CS2 to — 100 — 1200 — 150 ns 
Output enable to output valid toe —_ 50 — 60 — 70 ns 
Chip selection to output CST tz; 10 an 10 — 15 a ns 
in low Z | 

CS2 si tize 10 _ 10 — 15 — ons 
Output enable to output inlowZ = to.z 5 — 5 — 5 — ns 
Chip deselection to CST tz, 0 35 «OO 40 0 50 sons 
output in high Z 

CS2 ty 0 35 0 40 0 50 sons 
Output disable to output in high Z tous 0 35 0 40 0 50 =o ns 
Output hold from address change 'o, 10 — 0 — 10 —_ ns 





Notes 1. tz and toyz are defined as the time at which the outputs to achieve the open circuit 
condition and are not referred to output voltage levels. 
2. At any given temperature and voltage condition, t,47 maximum is less than t_z minimum eich for 
a given device and from device to device. 
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HM6264A Series 


Read Timing Waveform 


Address 


Wk noma 


tiz1 
tuz4 


[L117 =a ane 
a 


ie LTITTITH 


a oan | 0 


_ Note: WE is high for read cycle. — 








Write Cycle 
HM6264A-10 HM6264A-12 HM6264A-15 
Parameter Symbol Min Max Min Max Min Max _ Unit 
Write cycle time two 100 — 120 — 150 — ns 
Chip selection to end of write tow 80 — 85 — 100 —_ ns 
Address setup time tas 0 — 0 — 0 _— ns 
_ Address valid to end of write taw 80 —_ 85 — 100 — ns 
Write pulse width twp 60 — 70 —_ 90 _ ns 
Write recovery time twr 0 — 0 — 0 — ns 
Write to output in high Z twuz 0 35 0 40 0 50 ns 
Data to write time overlap tow 40 —_ 40 — 50 — ns 
Data hoid from write time tox 0 — 0 _ 0 — ns 
Output enable to output inhigh Zs toyz 0 35 0 40 #420 50 ns 
Output active from end of write = tow 5 — 5 — 5 — ns 
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HM6264A Series 
Write Timing Waveform (1) (OE Clock) 
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HM6264A Series 
Write Timing Waveform (2) (OE Low Fix) 


Address 


Notes: 1. 
2. 
3. 
4. 
. 
6. 
7. 
8. 
9. 
5-10 





MESS easeses LLAVVV 
ITS T LIL Ly 7 tow toy» AZVNWA 


*9 


A write occurs during the overlap of a low CS, a high CS2, and a low WE. A write begins 
at the latest transition among CS1 going low, CS2 going high and WE going low. A write 
ends at the earliest transition among CS1 going high, CS2 going low and WE going high. 
Time twp is measured from the beginning of write to the end of write. 

tcw is measured from the later of CS1 going low or CS2 going high to the end of write. 
tas is measured from the address valid to the beginning of write. 

twr is measured from the earliest of CS7 or WE going high or CS2 going low to the end 
of the write cycle. 

During this period, I/O pins are in the output state, therefore the input signals of opposite 
phase to the outputs must not be applied. 

If CS1 goes low simultaneously with WE going low or after WE goes low, the outputs 
remain in high impedance state. 

Dout is the same phase of the latest written data in this write cycle. 

Dout is the read data of the next address. 

If CS7 is low and CS2 is high during this period, I/O pins are in the output state. Input a 
of opposite phase to the outputs must not be applied to I/O pins 


HITACHI 
Hitachi America, Ltd. « Hitachi Plaza * 2000 Sierra Point Pkwy. « Brisbane, CA 94005-1819 « (415) 589-8300 


HM6264A Series 
Low Vcc Data Retention 


In data retention mode, CS2 controls the address, CS2 2 Vcc — 0.2 V or CS2 < 0.2 V. The other 
WE, CSI, OE, and the Din buffer. If CS2 controls _ input levels (address, WE, OE, I/O) can be in the 
data retention mode, Vin (for these inputs) can be _ high impedance state. 

in the high impedance state. If CS1 controls the 


data retention mode, CS2 must satisfy either 


Low Vcc Data Retention Characteristics (Ta = 0 to +70°C) 


This characteristics is guaranteed only L/LL-version. 


Parameter Symbol Test Condition Min Typ Max Unit 
Voc for data retention Vopr CS1 = Veo — 0.2 V, 2.0 — — V 
CS2 = Vcec— 0.2 V, or 
CS2 <0.2V 
Data retention current locpr Voc = 3.0 V, ss ‘1 50"! WA 
CS1 = Voc —0.2 V, 
CS2 2 Vcc — 0.2 V, or at {*2 95°2 


0V<CS2<0.2V,0V< Vin 


Chip deselect to data too See retention waveform 0 _ — ns 
retention time 


Operation recovery time tp See retention waveform tac’ — — ns 


Notes: 1. Vy min =—-0.3 V, 20 pA max at Ta = 0 to 40°C. These characteristics are guaranteed only for 
the L-version. 
2. Vi min =-0.3 V, 10 nA max at Ta = 0 to 40°C. These characteristics are guaranteed only for 
the LL-version. 


3. taco = Read cycle time. 


Low Vcc Data Retention Waveform (1) (CS1 Controlled) 





Data retention mode 


CS12Vec-0.2V 
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HM6264A Series 
Low Vcc Data Retention Waveform (2) (CS2 Controlled) 


Data retention mode _ 
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HM62256 Series ——______ Maintenance only 


32768-word x 8-bit High Speed CMOS Static RAM 


Features Access 
Type No. time Package 

e High speed: Fast access time 85/100/120/150 ns HM62256FP-8T 85 ns 28-pin plastic 
(max) 0p 

¢ Low power standby and low power operation HM62256FP-10T 100 ns  (FP-28DA) 
— Standby: 200 pW (typ)/ 10 pW (typ) 
— Operation: 40 mW (typ) (f = 1 MHz) HM62256FP-15T 150 ns 

e Single 5 V supply EE 

¢ Completely static RAM: No clock or timing HM62256LFP-8T 85 ns 


strobe required 

Equal access and cycle time 
Common data input and output, three-state HMG62256LFP-12T  120ns 
output —_ 
Directly TTL compatible—all inputs and outputs = HM62256LFP-15T 150 ns 


Battery back up operation capability 
(L-/L-SL-version) HM62256LFP-10SLT 100 ns 


HM62256LFP-10T  100ns 


HM62256LFP-12SLT 120 ns 


Ordering Information HM62256LFP-15SLT 150 ns 
Access 
Type No. time Package 


Pin Arrangement 





HM62256P-8 85 ns 600-mil 28-pin 
plastic DIP 
HM62256P-10 100ns = (DP-28) 
HM62256P-12 120 ns 

HM62256P-15 150 ns 

HM62256LP-8 85 ns 


HM62256LP-10 100 ns 





HM62256LP-12 120 ns 
HM62256LP-15 150 ns 
HM62256LP-10SL 100ns 
HM62256LP-12SL 120ns 
HM62256LP-15SL 150ns 


(Top view) 


Note: This device is not available for new application. 
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HM62256 Series 
Block Diagram 


| a aap 
X Row Memory array 
address. decoder 512x512 
buffer 


K Rok 


VO Column VO — 
buffer 


Column decoder 


Y address buffer 


AO Ai A2 A10A3 A4 





Truth Table 


cs OE WE Mode Voc current VO pin Reference cycle 

H x x Not selected gp, Ispy High Z _ 

L L 4H Read loc Dout Read cycle No. 1-3 
L H L Write lec Din Write cycle No. 1 

L L L Write lec Din Write cycle No. 2 


Note: x means H or L 
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HM62256 Series 


Absolute Maximum Ratings 


Parameter Symbol Rating Unit 
Voltage on any pin relative to Vsg_ V+ —0.5* to +7.0 V 
Power dissipation P+ 1.0 W 
Operating temperature Topr 0 to +70 - °C 
Storage temperature T stg —55 to +125 °C 
Temperature under bias Tpias —10 to +85 °C 


Note: -—3.0 V min for pulse width < 50 ns 


Recommended DC Operating Conditions (Ta = 0 to +70°C) 


Parameter Symbol Min Typ Max Unit 

Supply voltage Voc 45 5.0 5.5 V 
Vss 0 0 0 V 

Input voltage Vin 2.2 —_— 6.0 V 
Vib 05° — 0.8 Vv 


Note: ~3.0 V min for pulse width < 50 ns 


DC Characteristics (Vcc = 5 V + 10%, Vss = 0 V, Ta = 0 to +70°C) 





Parameter Symbol Min Typ “1 Max Unit Test condition 
Input leakage current |lu| — — 2 pA Vin = Vss to Voc 
Output leakage current [lol — — 2 LA CS = Vj, or OE = Vy, or WE = Vy 

| Vio = Vss to Vec 
Operating power loc — 8 15 mA CS = Vi, lwo =O MA 
supply current 
Average HM62256-8 = Iccy = 50 70 mA Min. cycle, duty = 100%, 
operating ———- Sa eGo Vi) io = OMA 
power HM62256-10 — 40 70 mA 
supply = —————— | 
current HM62256-12 — 35 70 mA 

HM62256-15 —_ 33 70 mA 
lece = 8 15 mA cs = Vins VIH = Voc, Vi = OV, 


lo = O mA f = 1 MHz 
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~HM62256 Series 
DC Characteristics (Vcc =5 V + 10%, Vsg = 0 V, Ta = 0 to +70°C) (cont) 


Parameter Symbol Min Typ*! Max Unit Test condition 
Standby power supply —Iop _ 0.5 3 mA CS=Viz 
current 7 
Ispy = 0.04 2 mA CS 2 Voc ~ 0.2V, OV < Vin 


— 2°2 100° yA 
eas 2°3 50°3 
Output voltage Vo. — — 0.4 V lop = 2.1 mA 
Von 2.4 — — V lon = —-1.0 mA 
Notes: 1. Typical values are at Voc = 5.0 V, Ta = 25°C and specified loading. 


2. These characterisitcs are guaranteed only for L-version. 
3. These characterisitcs are guaranteed only for L-SL version. 


Capacitance (Ta = 25°C, f= 1 MHz) 


Parameter Symbol Typ Max Unit | Test Condition 
Input capacitance Cin = 6 pF Vin=OV 
Input/output Capacitance Cro — 8 pF Vig = OV 


Note: These parameters are sampled and not 100% tested. 


AC Characteristics (Vcc = 5 V £ 10%, Ta = 0 to +70°C unless otherwise noted) 


AC Test Conditions: 


¢ Input pulse levels: 0.8 V to 2.4 V 

e Input and output timing reference levels: 1.5 V 

e Input rise and fall times: 5 ns | 
¢ Output load: 1TTL gate and C; = 100 pF (including scope and jig) 
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HM62256 Series 


Read Cycle 

HM62256-8 HM62256-10 HM62256-12 HM62256-15 
Parameter Symbol Min Max -Min Max Min Max Min Max Unit 
Read cycle time tac 8 — 100 — 120 — 150 — ons 
Address access time taa — 8 — 100 — 120 — £150 ns 
Chip select access time tacs — 85 — 100 — 120 — 150 ns 
Output enable to output valid tog — 45 — 50 — 60 — 70 os 
Output hold from address change toy 5 — 10 — 10 — 10 — = ons 
Chip selection to output inlowZ —tez 10 — 10 — 10 — 10 — = ns 
Output enable to output inlowZ — to.z 5 — 5 — 5 — 5 — ns 
Chip deselection to output tonz 0 30 0 35 0 40 0 50 ns 
in high Z 


Output disable to outputinhighZ toyz 0 30 0O 35 0 40 0 50 ns 


Read Timing Waveform (1) 


tac 











= \\\\\\K MLLLLLLLLL 
ce \\\ = 2S AL 


Dout ae Data valid oe == 


Note: WE is high during the read cycle. 
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HM62256 Series 


Read Timing Waveform (2) 


Address 


, tou 
x 
X} Data valid aN 


boa OXY 


Notes: 1. WE is high during the read cycle. 
2. Device is continuously selected, CS = Vj. 
3. OE=Vy. 





Read Timing Waveform (3) 


Notes: 1. WE is high during the read cycle. 
2. Address valid prior to or coincident with CS transition low. 
3. OE = Vit. 
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HM62256 Series 





Write Cycle 
HM62256-8 HM62256-10 HM62256-12 HM62256-15 

Parameter Symbol Min Max Min Max Min Max Min Max Unit 
Write cycle time twe 85 — 100 — 120 — 150 — = os 
Chip selection to end of write tow 75 — 80 — 8 — 100 — ons 
Address valid to end of write taw 75 — 80 — 8 — 100 — os 
Address set up time tas 0 — 0 — 0 — 0 — ons 
Write pulse width twp 60 —- 60 — 70 — 90 — _ os 
Write recovery time twr 10 — 0 — 0 — 0 — ons 
Write to output in high Z twHz O 30 O 35 0 40 0 50 ns 
Data to write time overlar tow 40 —- 40 — 50 — 60 — os 
Data hold from write time ton 0 — 0 — 0 — O — ns 
Output disable to output in high Z toyz 0 30 0 35 0 40 0O 50 ns 
Output active from end of write tow 5 — § — § — 5 — ons 


Write Timing Waveform (1) (OE Clock) 


Address 





VA NVA SS SS 
aS eM ay 


Notes: 1. A write occurs during the overlap (twp) of a low CS and a low WE. 
2. twr is measured from the earlier of CS or WE going high to the end of write cycle. 
3. During this period, {/O pins are in the output state. Out of phase input signals must 
not be applied. 
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HM62256 Series 
Write Timing Waveform (2) (OE Fixed Low) 


twc 


tow twr "2 


AN ANNNNY SO 4 70000001 
RAN: 


MRR SSSeaes 


CAT AT ITI I Ty 


Din 


Notes: 1. A write occurs during the overlap (twp) of a low CS and a low WE. 

. twr is measured from the earlier of CS or WE going high to the end of write cycle. 

. During this period, I/O pins are in the output state. The input signals out of phase must 
not be applied. 

. If the CS low transistion occurs simultaneously with the WE low transition or after the WE 
low transition, outputs remain in a high impedance state. 

. Dout is in the same phase of written data of this write cycle. 

. Dout is the read data of next address. 

. If CS is low during this period, \/O pins are in the output state. Out of phase input sionals 
must not be appplied to I/O pins. 
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HM62256 Series 
Low Vcc Data Retention Characteristics (Ta = 0 to +70°C) 


These characteristics are guaranteed only for L- and L-SL version. 





Parameter Symbol Test Conditions Min Typ Max Unit 
Vcc for data retention Vor CS = Voc - 0.2 V 2.0 — — V 
Data retention current locpr Voc = 3.0 V, CS 22.8 V — — 50 *2 pA 
OV<Vin ee 
see = 10°3 _ 
Chip deselect to data tcpr See retention waveform 0 — ~ ns 


retention time 


Operation recovery time tp See retention waveform tae: — ns 





Notes: 1. tpco = read cycle time 


2. These characteristics are guaranteed only for L-version, Vy, = —0.3 V min, 20 pA max. at Ta = 0 
to 40°C. 


3. These characteristics are guaranteed only for L-SL version, V,, = —0.3 V min, 3 HA max. at Ta = 
0 to 40°C. 


Low Vcc Data Retention Waveform 


Data retention mode 


CS> Vcc — 0.2 V 


Note: In data retention mode, CS controls the address, WE, OE, and Din buffers. Vj, for 
these inputs can be in high impedance state in data retention mode. 
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HM62256 Series 


Characteristic Curves 
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Supply current loc; (normalized) 


4.75 5.00 5.25 
Supply voltage Vcc (V) 


4.75 5.00 5.25 
Supply voltage Vcc (V) 





Supply Current vs. Supply Voltage (1) 


Supply current Icce (normalized) 


~~ 
OD 
® 
AN 
i) 
E 
nw 
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4.75 5.00 5.25 
Ambient temperature Ta (°C) 


Supply voltage Voc (V) 





Supply Current vs. Supply Voltage (3) Supply Current vs. Ambient Temperature (1) 
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HM62256 Series 


co} a 
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Ambient temperature Ta (°C) Ambient temperature Ta (°C) 





Supply Current vs. Ambient Temperature (2) Supply Current vs. Ambient Temperature (3) 


Access time taa (normalized) 
Access time ta, (normalized) 





4.75 5.00 5.25 


Supply voitage Vcc (V) Ambient temperature Ta (°C) 





Access Time vs. Supply Voltage Access Time vs. Ambient Temperature 
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HM62256 Series 
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Supply voltage Vcc (V) Ambient temperature Ta (°C) 





Standby Current vs. Supply Voltage Standby Current vs. Ambient Temperature 


120ns 85ns 120ns 85ns 


Supply current Io¢1, lece (normalized) 
Supply current Ioc1, Iece (normalized) 


Frequency f (MHz) Frequency f (MHz) 





Supply Current vs. Frequency (Read) Supply Current vs. Frequency (Write) 
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HM62256 Series 
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Input high voltage Vj), min (normalized) 


4.75 5.00 5.25 : 4.75 5.00 5.25 
Supply voltage Vcc (V) Supply voltage Vcc (V) 





Input Low Voltage vs. Supply Voltage Input High Voltage vs. Supply Voltage 





Output high current Io (normalized) 
Output low current lo, (normalized) 


0.4 


Output high voltage Voy (V) Output low voltage Vo, (V) 





Output Current vs. Output Voltage (High) Output Current vs. Output Voltage (Low) 
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HM62256 Series 
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Load capacitance C, (pF) 





Access Time vs. Load Capacitance 
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HM62256A Series 


32,768-word x 8-bit High Speed CMOS Static RAM 


The Hitachi HM62256A is a CMOS static RAM 
organized 32-kword x 8-bit. It realizes higher 
performance and low power consumption by 
employing 0.8 um Hi-CMOS process technology. 


Ordering Information 


Type No. 


Access time Package 


The device, packaged in a 8 x 14 mm TSOP with Lineal se ey 
thickness of 1.2 mm, 450-mil SOP (foot print pitch = pagoosgap.49 420 ns plastic DIP 
width), 600-mil plastic DIP, or 300-mil plastic DIP, — ,yyygoo56AP-15 150 ns (DP-28) 

is available for high density mounting. TSOP 

package is suitable for cards, and reverse type HM62256ALP-8 85 ns 

TSOP is also provided. It offers low power | HM62256ALP-10 100 ns 

standby power dissipation; therefore, it is suitable HM62256ALP-12 120 ns 

for battery back up system. HM62256ALP-15 150 ns 

HM62256ALP-8SL 85ns 

Features HM62256ALP-10SL 100 ns 

¢ High speed: Fast Access time 85/100/120/150 ns We eaat aig tntg 2. dig 
(max) 

* Low Power HM62256ASP-8 85 ns 300-mil 
Standby: 5 uW (typ) (L/L-SL version) HM62256ASP-10 100 ns 28-pin 
Operation: 40 mW (typ) (f = 1 MHz) HM62256ASP-12 120 ns plastic DIP 

e Single 5 V supply HM62256ASP-15 150 ns (DP-28NA) 

e Completely static memory 
No clock or timing strobe required HM62256ALSP-8 85 ns 

e Equal access and cycle times fveeaaeiia ie a 

¢ Common data input and output: Three state HM62256ALSP-15 150 ns 
output 

e Directly TTL compatible: All inputs and outputs HM62256ALSP-8SL 85 ns 

e Capability of battery back up operation HM62256ALSP-10SL 100ns 

HM62256ALSP-12SL 120 ns 
HM62256ALSP-15SL 150 ns 

HM62256AFP-8T 85 ns 450-mil 
HM62256AFP-10T 100 ns 28-pin 
HM62256AFP-12T 120 ns plastic SOP 
HM62256AFP-15T 150 ns (FP-28DA) 
HM62256ALFP-8T 85ns 
HM62256ALFP-10T 100ns 
HM62256ALFP-12T 120ns 
HM62256ALFP-15T 150ns 
HM62256ALFP-8SLT 85 ns 


HM62256ALFP-10SLT 100 ns 
HM62256ALFP-12SLT 120 ns 
HM62256ALFP-15SLT 150 ns 
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HM62256A Series 


TSOP Series 

Type No. _ Access time Package Type No. Access time Package 
HM62256ALT-8 | 85 ns 8mm x 14mm HM62256ALR-8 85 ns. ~  8mmx 14mm 
HM62256ALT-10  100ns 32-pin TSOP HM62256ALR-10 100ns 32-pin TSOP 
HM62256ALT-12 120 ns (normal type) HM62256ALR-12 120ns (reverse type) 
HM62256ALT-15 150ns (TFP-32DA) HM62256ALR-15 150ns _ (TFP-32DAR) 
HM62256ALT-8SL 85ns HM62256ALR-8SL 85 ns 

HM62256ALT-10SL 100 ns HM62256ALR-10SL 100 ns 

HM62256ALT-12SL 120 ns HM62256ALR-12SL 120 ns 


HM62256ALT-15SL 150 ns HM62256ALR-15SL 150 ns 


Pin Arrangement 


HM62256AP/AFP/ASP Series 


(Top View) 
HM62256AR Series 


a MOON AUP WN — 


—NW HBVIO~IMWO 


(Top View) | (Top View) 
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HM62256A Series 


Pin Description 


Symbol Function Symbol Function 

AO — A14 Address OE Output enable 
1/00 — 1/07 Input/output NC No connection 
CS Chip select Voc Power supply 
WE Write enable Vss Ground 
Block Diagram 


Memory Matrix 


ne 512x512 


Decoder 





Read/Write Control 
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HM62256A Series 


Function Table 





WE > cs OE Mode Voc current VO pin Ref. cycle 

X H X Not selected Isp, Ispy _ -High-Z — 

H L  =—OH Output disable loc High-Z — 

H L L Read loc Dout Read cycle (1)—(3) 
L L H Write icc Din Write cycle (1) 

L L L Write loc | Din Write cycle (2) 
Note: X:HorLl 


Absolute Maximum Ratings 


Parameter Symbol Value Unit 
Voltage on any pin relative to Vss Vr | ~0.5"1 to +7.0 V 
Power dissipation P+ 1.0 Ww 
Operating temperature Topr Oto+70 °C 
Storage temperature Tstg —55 to +125 °C 
Storage temperature under bias Tbias —10 to +85 °C 


Note: 1. Vzmin =-3.0 V for pulse half-width < 50 ns 


Recommended DC Operating Conditions (Ta = 0 to +70°C) 


Parameter Symbol Min Typ Max Unit 
Supply voltage Vcc 4.5 5.0 5.5 V. 
Vss _ 0 0 0 V 
Input high (logic 1) voltage ViH 2.2 — 6.0 V 
Input low (logic 0) voltage Vit ~0.5'1 — 0.8 V 


Note: 1. Vy min =-3.0 V for pulse half-width < 50 ns 
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HM62256A Series 
DC Characteristics (Ta = 0 to +70°C, Vcc =5 V + 10%, Vgg = 0 V) 





Parameter Symbol Min Typ’ Max Unit Test conditions 
Input leakage current in| — _— 1 wA =Vin=Vss to Vcc 
Output leakage current IILol — — 1 pA CS = Vy, or OE = Vip or WE = Vj, 
Vo = Vss to Voc 
Operating Vcc current loc — 6 15 mA CS=Vj, others = Vipy/Vi. 
lout = 0 mA 
HM62256A-8 = Icoc —_ 33 50 mA min cycle, duty = 100%, iyo =OmA 
HM62256A-10 — 30 50 CS = Vj, others = Vin/Vit 
HM62256A-12 — 27 45 
HM62256A-15 _— 24 40 
loce — 5 15 mA Cycle time = tps, lyjoq=O0mMmA 
CS = Vit. Vin = Voc: Vit = 0 
Standby Vcc current Isp — 0.3 2 mA CS=Viy 
IsBt _ 0.01 1 mA Vin20V 
CS 2 Voc — 0.2 V 


— 0.3°2 100° pA 

— 0.33 503 WA 
Output low voltage VoL | — — 0.4 V lol = 2.1 mA 
Output high voltage Vou 2.4 — _ V lon =—1.0 mA 
Notes: 1. Typical values are at Voc = 5.0 V, Ta = +25°C and not guaranteed. 


2. This characteristics is guaranteed only for L-version. 
3. This characteristics is guaranteed only for L-SL version. 


Capacitance (Ta = 25°C, f= 1 MHz)*! 





Parameter Symbol Min Typ Max Unit Test conditions 
Input capacitance Cin — — 6 pF Vin=O0V 
Input/output capacitance Cio — — 8 pF Vivo=0V 





Note: 1. This parameter is sampled and not 100% tested. 


HITACHI 
Hitachi America, Ltd. ¢ Hitachi Plaza * 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 (415) 589-8300 9-31 





HM62256A Series | 
AC Characteristics (Ta = 0 to +70°C, Vcc = 5 V t 10%, unless otherwise noted.) 


Test Conditions 


¢ Input pulse levels: 0.8 V to 2.4 V e Input rise and fall times: 5 ns 

¢ Input and output timing refernce levels: 1.5 V e Output load: 1 TTL Gate + C; (100 pF) 
(Including scope & jig) 

Read Cycle 


HM62256A-8 HM62256A-10 HMG62256A-12 HM62256A-15 


Parameter Symbol Min Max Min Max Min Max Min Max Unit Note 
Read cycle time tro 8s — 100 — 1200 — 150 — ns 

Address access time tag — 8 — 100 — 120 — 150 ns 

Chip select tacs —- 8 — 100 — 120 — #150 = ons 

access time | 

Output enable to toe —- 45 — 50 —- 60 — £70 ns 

output valid 

Chip selection to tcLz 100 — 10 — 10 —- 10 — ns 2 


output in low-Z 


Output enable to toLz 5 —- 5 — § — 5 — ns 2 
Output in low-Z 


Chip deselection to tcHz 0 30 «=O 35 0 40 O 50 ns 1,2 
output in high-Z 





Output disable to tonz 0 30 60 35 38600 40 0 50 ns 1,2 
output in high-Z : 
Output hold from tou 5 — WW — 10 — 0 — ns 
address change | : 
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HM62256A Series 


Read Timing Waveform (1) *3 


tre 


Address 


—— 
s WOO TTT 


Ws i TTT 
ae 


_oseves XX) 





Read Timing Waveform (2) *3 *4 *6 


tre 


tou 


L XXKKKKDatavaid KX 
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HM62256A Series 


Read Timing Waveform (3) “> *> *6 


cS 
tacs aad 
-—XXXX 
Dout Xx AK © Data Valid 
Notes: 1. toyz and toyz are defined as the time at which the outputs achieve the open circuit 
conditions and are not referenced to output voltage levels. 
2. This parameter is sampled and not 100% tested. 
3. WE is high for read cycle. 
4. Device is continuously selected, CS = Vj, . 
5. Address Valid prior to or coincident with CS transition Low. 
6. OE = VIL: , 
Write Cycle . 
HM62256A-8 HM62256A-10 HM62256A-12 HM62256A-15 
Parameter Symbol Min Max Min Max Min Max Min Max _ Unit Note 
Write cycle time twco 8 — 100 — 120 — 150 — ns 
Chip selection to tow 735 — 80 — 8& — 100 — ns 2 
end of write 
Address setup time tas 0 —- oOo — QO — 0 — ns 3 
Address valid to taw is ces 80. — 8 — 100 — ns 
end of write 
Write pulse width twp 5 — 60 — 70 j— 9 — ns 1 


Write recovery 


time twr 0 _~ 0 — 0 — 0 ~ ns 4 


WE to output in high-Z  twyz 0 30 0 35 860 40 0O 50 ns 10 


Data to write time tow 400 — 40 — 50 — 60 — ns 
overlap 
Data hold from tou 0 — 0 _ 0 — 0 — ns 
write time 
Output active from tow 5 — 5 — 5 — 5 — ns 10 
end of write 
Output disable to tonz 0 30 8600 35 0 40 O 50 ns 10, 11 
output in high-Z 
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HM62256A Series 


Write Timing Waveform (1) (OE Clock) 








Address 


* RF | SS 
e WK OT 


Ls 
KAA 


toHz *5*10 


Dout NA NN 
EEL AA ID Sl of 


tow tDH 
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HM62256A Series 
Write Timing Waveform (2) (OE Low Fixed) 


Address 


AAMAS ALLLLLLL LL 


ee 


_twHz°") ee tow '° 


—_———_——————_—_——_————_ 


Makes se eaeesaS IVY 
(SY A A I LINALA 


tpw tDH 


[\/\ ETE SIN [\/\ 
NAT Ne IVINS, 





Notes: 1. A write occurs during the overlap of a low CS and a low WE. A write begins at the later 

transition of CS going low or WE going low. A write ends at the earlier transition of CS 

going high or WE going high. typ is measured from the beginning of write to the end of 

write. 

tcw is measured from CS going low to the end of write. 

tas is measured from the address valid to the beginning of write. 

twp is measured from the earlier of WE or CS going high to the end of write cycle. 

During this period, I/O pins are in the output state so that the input signals of the opposite 

phase to the outputs must not be applied. 

lf the CS low transition occurs simultaneously with the WE low transition or after the WE 

transition, the output remain in a high impedance state. 

Dout is the same phase of the write data of this write cycle. 

Dout is the read data of next address. 

If CS is low during this period, I/O pins are in the output state. Therefore, the input signals 

of the opposite phase to the output must not be applied to them. 

10. This parameter is sampled and not 100% tested. 

11. toyz and tywy4z are defined as the time at which the outputs achieve the open circuit 
conditions and are not referenced to output voltage levels. 


D “Se oh 


9 ON 
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Low Vcc Data Retention Characteristics (Ta = 0 to +70°C) 


This characteristics is guaranteed only for L/L-SL version. 


Parameter Symbol Min Typ’ Max 

Vcc for data retention Vor 2 — — 

Data retention current lccoR — 0.2 302 
— 0.2 10°3 


Chip deselect to data retention time tcpr 0 _— — 


Operation recovery time te tac+ — = 


Low Vcc Data Retention Timing Waveform 


Data retention mode 


HM62256A Series 


Unit Test conditions 


V 

pA 
uA 
ns 


ns 


CS > Voc - 0.2 V, Vin=0V 


Voc = 3.0 V, Vin>0V 
CS >Vcc -0.2 V 


See retention waveform 





1 
2. 20 nA max at Ta = 0 to +40°C. (only for L-version) 
3. 3 yA max at Ta = 0 to +40°C. (only for L-SL version) 
4. trc = read cycle time. 

5 


Typical values are at Vcc = 3.0 V, Ta = +25°C and not guaranteed. 


. CS controls address buffer, WE buffer, OE buffer, and Din buffer. If CS controls data 
retention mode, Vin levels (address, WE, OE, I/O) can be in the high impedance state. 
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HM628128 Series 


131072-word x 8-bit High Speed CMOS Static RAM 


The Hitachi HM628128 is a CMOS static RAM 
organized 128-kword x 8-bit. It realizes higher 
density, higher performance and low power 
consumption by employing 0.8 um Hi-CMOS 
process technology. 

It offers low power standby power dissipation; 
therefore, it is suitable for battery back-up systems. 
The device, packaged in a 525-mil SOP (460-mil 
body SOP) or a 600-mil plastic DIP, or a 8 x 20 
mm TSOP with thickness of 1.2 mm, is available 
for high density mounting. The TSOP package is 
suitable for cards, and reverse type TSOP is also 
provided. 


Features 


High speed: fast access time 70/85/100/120 ns 
(max) 

Low power 

—Standby: 10 LW (typ) (L/L-L/L-SL version) 
— Operation: 75 mW (typ) 

Single 5 V supply 

Completely static memory 

—No clock or timing strobe required 


Equal access and cycle times 

Common data input and output: Three state 
output 

Directly TTL compatible: All inputs and outputs 
Capability of battery back up operation 
(L/L-L/L-SL version) (2 chip selection for 
battery back up) 
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HM628128 Series 


Ordering Information 


Access | Access 
Type No. time Package Type No. time Package 
HM628128P-7 70 ns 600-mil, HM628128FP-7 70 ns 525 mil, 
HM628128P-8 85 ns 32-pin plastic HM628128FP-8 85 ns 32-pin plastic 
HM628128P-10 100 ns DIP (DP-32) HM628128FP-10 100 ns SOP (FP-32D) 
HM628128P-12 120 ns HM628128FP-12 120 ns 
HM628128LP-7 70 ns HM628128LFP-7 70 ns 
HM628128LP-8 85 ns HM628128LFP-8  85ns 
HM628128LP-10 100 ns HM628128LFP-10  100ns 
HM628128LP-12 120 ns HM628128LFP-12 120ns 
HM628128LP-7SL 70ns HM628128LFP-7SL 70ns 
HM628128LP-8SL 85ns HM628128LFP-8SL 85ns 
HM628128LP-10SL 100ns HM628128LFP-10SL 100 ns 
HM628128LP-12SL 120ns HM628128LFP-12SL 120 ns 
HM628128T-7 70 ns 8mm x 20mm HM628128R-7 70 ns 8mm x 20 mm 
HM628128T-8 85 ns 32-pin TSOP HM628128R-8 85 ns 32-pin TSOP 
HM628128T- 10 100 ns (normal type) HM628128R-10 100 ns (reverse type) 
HM628128T- 12 120 ns (TFP-32D) HM628128R- 12 120 ns (TFP-32DR) 
HM628128LT-7 70 ns HM628128LR-7 70 ns 
HM628128LT-8 85 ns HM628128LR-8 85 ns 
HM628128LT-10 100 ns HM628128LR-10 100 ns 
HM628128LT-12 120 ns HM628128LR-12 120 ns 
HM628128LT-7L 70 ns HM628128LR-7L 70 ns 
HM6281 28LT-8L 85 ns HM628128LR-8L 85 ns 
HM628128LT-10L 100 ns HM628128LR-10L 100ns_ 
HM628128LT-12L 120 ns HM628128LR-12L 120ns 
HM628128LT-7SL 70ns HM628128LR-7SL 70ns 
HM628128LT-8SL 85ns HM628128LR-8SL 85ns 
HM628128LT-10SL 100ns HM628128LR-10SL 100 ns 
HM628128LT-12SL 120ns HM628128LR-12SL 120ns 
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Pin Arrangement 
HM628128P/LP/FP/LFP series HM628128T series (normal type TSOP) 


(Top view) 
HM628128R series (reverse type TSOP) 


(Top view) 





Pin Description 


Pin name Function Pin name 
AO-A16 Address OE 
/O0-1/O7 Input/output NC 
CSi Chip select 1 Voc 
CS2 Chip select 2 Vss 
WE Write enable 

HITACHI 


HM628128 Series 


(Top view) 


Function 
Output enable 
Not connected 
Power supply 


Ground 
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HM628128 Series 
Block Diagram 


Memory 
matrix 
512 x 2048 


Column I/O 
Column decoder 


= erry s 
Z| 
@ UD e U e e e 


AQ A1i1 A10 AO Al A2 A3 


Read/write control 








Truth Table 
WE CS CS2. OE Mode Veccurrent Doutpin Cycle 
x H x x Not selected Isp, Ispi High-Z — 
x x L x Isp; Ispy High-Z — 
H L H H Output disable Icc High-Z —_ 
H L H L Read lec Dout Read cycle 
L L H H Write lec Din Write cycle (1) 
L L H L loc Din Write cycle (2) 
Note: x: HorL 
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Absolute Maximum Ratings 


HM628128 Series 


Value 
—0.5° to +7.0 
1.0 


0 to +70 


Unit 


°C 


Operating temperature Topr 


Parameter Symbol 
Voltage on any pin relative to Vss Vr 
Power dissipation P+ 
Storage temperature Tstg 
Storage temperature under bias Tbias 


Note: -3.0 V for pulse half-width < 30 ns 


—55 to +125 


—10 to +85 


Recommended DC Operating Conditions (Ta = 0 to +70°C) 


Parameter Symbol Min 
Supply voltage Vec 4.5 
Vss 0 
Input high (logic 1) voltage Vin 2.2 
Input low (logic 0) voltage Vir —0.3° 


Note: -3.0 V for pulse half-width < 30 ns 


HITACHI 


Typ Max 
5.0 5.5 
0 0 
—_ 6.0 
— 0.8 


°C 


°C 


Unit 


</!<|< 
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HM628128 Series 
DC Characteristics (Ta = 0 to +70°C, Voc = 5 V + 10%, Vsg =0 V) 


Parameter Symbol Min Typ"! | Max Unit Test conditions 
Input leakage current Ila | — —_— 2 WA =s-« Vin = Vss to Voc 
Output leakage current Ilo | — — 2 uA CST =Vy,orCS2=Vy 


or OE = Vin or WE = Vit» 
Vio = Vss to Veco 


Operating power supply —Icc — 15 35 mA CSi= Vi CS2 = Vin, » 

current: DC others = ViWVi_ Ivo =0 
mA 

Operating power supply lect — 45 70 mA Min. cycle, duty = 100%, 

current CS1 = Vi_, CS2 = Vin, 
others = Vi/Vi- 
lvo =QmA 

loce — 15 30 mA Cycle time = 1 us, duty = 


100%, lvo =0 mA, CST Ss 
0.2 V, CS2 2 Voc — 0.2 V, 
Vin 2 Vec —0.2 V, Vit Ss 

0.2V 


Standby power supply © Isp — 1 3 mA CS1=Viy4, CS2 = Vi, or 

current: DC CS2 = Vit 

Standby power supply Isai = 0.02 2 mA Vin20V, 

current (1): DC =a 9°2 100°2 uA CSI 2 Vee - 0.2 V, 
in OS2 5 VCC = 0.2 V oF 
= er So*s WA oo Vs 0S2<CS2=Vy, 

Output low voitage Vo. — — 0.4 V lop = 2.1mA 

Output high voltage Von 24 — — V lon = —-1.0 mA 


Note: 1. Typical values are at Voc = 5.0 V, Ta = +25°C and specified loading. 
2. These characteristics are guaranteed only for L-version. 
3. These characteristics are guaranteed only for L-L/L-SL version. 


Capacitance (Ta = 25°C, f = 1.0 MHz) 


Parameter Symbol Min Typ Max Unit Test conditions 
Input capacitance Cin — — 8 pF Vin=OV 
Input/output capacitance Cio — — 10 pF Vivo = OV 





Note: These parameters are sampled and not 100% tested. 
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HM628128 Series 
AC Characteristics (Ta = 0 to +70°C, Vcc = 5 V + 10%, unless otherwise noted) 


Test Conditions: 


¢ Input pulse levels: 0.8 V to 2.4 V 
¢ Input and output timing reference: 1.5 V 


e Input rise and fall times: 5 ns 
¢ Output load: 1 TTL gate and C; (100 pF) (Including scope and jig) 


Read Cycle 
HM628128-7 HM628128-8 HM628128-10 HM628128-12 

Parameter Symbol Min Max Min Max Min Max Min Max Unit 
Read cycle time tac 70 — 85 — 100 — 120 — ons 
Address access time taa — 70 _— 85 — 100 — 120 ns 
Chip selection (CS1) to tco1 — 70 — 85 — 100 — 120 ns 
output valid 

Chip selection (CS2) to tco2 — 70 — 85 —_ 100 — 120 ns 
output valid 

Output enable (OE) tor — 35 — 45 — 50 — 60 ns 
output valid 

Chip selection (CS1) to tz 10 — 10 — 10 — 10 — ons 


output in low-Z"1.2.3 


Chip selection (CS2) to tLz0 10. = 1io— 10 -_ i ee, te 
output in low-Z'1.2.3 





Output enable (OE) to toLz 5 — 5 — 5 — 5 — ons 
output in low-Z°1.2.3 

Chip deselection (CS1) to — ty, 0 25 0 30 0 35 0 45 ons 
output in high-Z"1.2.3 

Chip deselection (CS2) to — ty 0 25 0 30 0 35 0 45 ns 
output in high-Z°1.2.3 

Output disable (OE) to tonz 0 25 0 30 0 35 0 45 ns 
output in high-Z*1.2.3 

Output hold from ton 10 — 10 — 10 — 10 — ons 
address change 


Notes: 1. tz and toyz are defined as the time at which the outputs achieve the open circuit conditions and 
: are not referred to output voltage levels. 
2. At any given temperature and voltage condition, t,;z max is less than t.z min both for a given 
device and from device to device. 
3., These parameters are sampled and not 100% tested. 
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HM628128 Series 


Read Timing Waveform 
tac 


taa 


Wik VT 


tLz1 
tco2 tHz1 


=| 


Wn A/V 
esa) 





Note: WE is high for read cycle. 


Write Cycle 
HM628128-7 HM628128-8 HM628128-10 HM628128-12 

Parameter Symbol Min Max Min Max Min Max _ Min Max Unit 
Write cycle time twc | 70 — 8 — 100 — 120 — ns 
Chip selection to end of write tow 60 — 75 — 80 — 8 — ns 
Address setup time tas 0 —_ 0 — 0 —_ 0 — ns 
Address valid to end of write taw 60 — 75 — 80 — 8 — ns 
Write pulse width twp 50 — 55 — 60 — 70 — ns 
Write recovery time"! twr_ 5 _ 5 —- 5 — 10 — ns 


10 — 10 — 10 — 156 — ns"! 


Write to output in high-Z*2 twuz 0 25 0 30 0 35 0 40 ns 


Data to write time overlap tow 30 — 3 — 400 — 455 — ns 
Write hold from write time tox 0 —_ 0 — 0 _— 0 — ns 
Output active from end of tow 5 _ 5 — 5 — 5 — ns 
write”! 





Notes: 1. This value is measured from CS2 going low to the end of write cycle. 
2. This parameter is sampled and not 100% tested. 
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HM628128 Series 
Write Timing Waveform (1) (OE Clock) 


two 


a A 


TTTNITF WH 


WO IZ77777 
i 
NN 


WA A777 


VV NAS NAAAANA 
PILL LLLLSLS LL SS/ toy 


i, ae +4 

Notes: 1. A write occurs during the overlap of a low CS1, a high CS2, and a low WE. 

A write begin at the latest transtion among CS1 going low, CS2 going high 

and WE going low. A write end at the earliest transition among CS1 going high,,. 

CS2 going low and WE going high. twp is measured from the beginning of write 

to the end of write. —_ 

. tow is measure from the later of CS1 going low or CS2 going high to the end of write. 

. tas is measured from the address valid to the beginning of write. 

. twr is measured from the earliest of CS1 or WE going high or CS2 going low to 

the end of write cycle. 

. During this period, I/O pins are in the output state; therefore, the input signals of 

the opposite phase to the outputs must not be applied. 


. If CS1 goes low simultaneously with WE going low or after WE going low, the outputs 
remain in high impedance state. 
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HM628128 Series 


Write Timing Waveform (2) (OE Fixed Low) 





Address 
CSi 
CS2 
WE 
FRECSOCESSSSST A | cee VAY, 
Dut ~//////////T/ roe ae ree VV 
*9 
. 2 EB IDX 
aM A IN ATL TTIW 


Notes: 1. A write occurs during the overlap of a low CS1, a high CS2, and a low WE. 
A write begins at the latest transtiion amon CS1 going low, CS2 going high 
and WE going low. A write ends at the earliest transition among CS1 going high, 
CS2 going low and WE going high. twp is measured from the beginning of write 
to the end of write. twp must satisfy the following equation to avoid a problem of 
data bus contention. twp 2 tow min + twyz max 
2. tow is measure from the later of CS1 going low or CS2 going high to the end 
Of write. 
3. tas is measured from the address valid to the beginning of write. 
4. twr is measured from the earliest of CS1 or WE going high or CS2 going low 
to the end of write cycle. 
5. During this period, I/O pins are in the output state; therefore, the input signals 
of the opposite phase to the outputs must not be applied. — 
6. If CS1 goes low simultaneously with WE going low or after WE going low, 
the outputs remain in high impedance state. 
. Dout is the same phase of the latest written data in this write cycle. 
. Dout is the read data of next address. 
. If CS1 is low and CS2 is high during this period, I/O pins are in the output 
state. Therefore,the input signals of the opposite phase to the outputs must 
not be applied to them. 


oO ON 
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HM628128 Series 
Low Vcc Data Retention Characteristics (Ta = 0 to +70°C) 
(These characteristics are guaranteed only for L, L-L, and L-SL version.) 
Parameter Symbol Min Typ Max Unit Test conditions” 


Vcc for data retention Vopr 20 — — V CS1 = Voc — 0.2V, CS2 = Veco —- 
0.2 V, or 0 V< CS2<0.2V, Vin> 


Data retention current Iccor L — 1 50"! yA Voc = 3.0 V, Vj, 2 0 V, CS1 = 
Voc — 0.2 V, CS2 2 Vee - 0.2 


LL = 1 302. WA 
PE TT 80% HA vor 0 VS 0820.2 V 
LSL— 1 15°3 pA 
Chip deselect todata_—tcpr 0 _-_ — ns See retention waveform 
retention time 
Operation recovery time tp 5 _-_ —- ms 


Notes: 1. 20 pA max at Ta = 0 to 40°C 
2. 6 yA max at Ta = 0 to 40°C 
3. 3pA max at Ta = 0 to 40°C 
4. CS2 controls address buffer, WE buffer, CS1 buffer, OE buffer, and Din buffer. If CS2 controls 
data retention mode, Vj, levels (address, WE, OE, CS1, I/O) can be in the high impedance state. 
if CS1 controls data retention mode, CS2 must be CS2 2 Voc — 0.2 V or 0 V < CS2 < 0.2 V. The 
other input levels (address, WE, OE, I/O) can be in the high impedance state. 


Low Vcc Data Retention Timing Waveform (1) (CS1 Controlled) 


Data retention mode 


CS1 2Vcoc -0.2 V 
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~HM628128 Series 


3S g 
8 g 
ra ro 
= £ 
5 S 
2 c 

oO 
8 a) 
~- -_ 
c Cc 
o ® 
5 5 
3 ra} 
> => 
= a 
2. a. 
5 | 
~*Y 4p) 


4.75 5.00 5.25 
Supply voltage Vcc (V) 


4.75 5.00 5.25 
Supply voltage Vcc (V) 





Supply Current vs. Supply Voltage (1) Supply Current vs. Supply Voltage (2) 


Supply current Ic¢ce (normalized) 
Supply current Icc (normalized) 


4.75 5.00 5.25 


Supply voltage Voc (V) Ambient temperature Ta (°C) 





Supply Current vs. Supply Voltage (3) Supply Current vs. Ambient Temperature (1) 
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HM628128 Series 


re} a 
® 9 
IN N 
3 
E = 
= , 
° re) 
Ss c 
oO N 
xe) fs) 
e = 
@ o 
x x 
= 5 
Oo 6) 
= > 
lok ed 
a. o 
4 35 
“) a 


Ambient temperature Ta (°C) Ambient temperature Ta (C) 





Supply Current vs. Ambient Temperature (2) Supply Current vs. Ambient Temperature (3) 





Acess time tag, tco (normalized) 
Access time tag, tco, (normalized) 


4.75 5.00 5.25 
Ambient temperature Ta (°C) 


Supply voltage Vcc (V) 





Access Time vs. Supply Voltage Access Time vs. Ambient Temperature 
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HM628128 Series 


ro} ro} 
oN N 
Tw @ 
= = 
Line ‘i 
oO oO 
& £& 
co ao 
mH A 
+s — 
Cc Cc 
® ® 
: : 
3 3 

= 
a a 
TG xe) 
Cc Cc 
wo 3) 
+9 —_— 
¢p) id) 


Supply voltage Vcc (V) Ambient temperature Ta (°C) 





Standby Current vs. Supply Voltage Standby Current vs. Ambient Temperature 


WE duty cycle = 80% 


120ns_ 85ns 120ns 85ns 


Supply current I¢c¢;, lec2 (normalized) 





Ss 
® 
.N 
o 
E 
; wae 
Oo 
£ 
N 
O 
aS) 
Oo 
x) 
pet 
om 
® 
= 
pan | 
Oo 
= 
a. 
Q. 
_ 
(op) 


6 8 10 12 14 16 





10 12 14 16 
Frequency f (MHz) Frequency f (MHz) 
Supply Current vs. Frequency (Read) Supply Current vs. Frequency (Write) 
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HM628128 Series 





Input low voltage Vy, max (normalized) 
Input high voltage Vj, min (normalized) 


Jf | 
4.75 5.00 5.25 : : 5.00 5.25 
Supply voltage Vec (V) Supply voltage Vcc (V) 





Input Low Voltage vs. Supply Voltage Input High Voltage vs. Supply Voltage 





Output high current loy4 (normalized) 
Output low current lo, (normalized) 


0.4 


Output high voltage Voy (V) Output low voltage Vo, (V) 





Output Higet vs. Output High Voltage Output Low Current vs. Output Low Voltage 
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HM628128 Series 


Oo 
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200 300 400 
Load capacitance C, (pF) 





Access Time vs. Load Capacitance 
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HM628128A Series 


131,072-word x 8-bit High Speed CMOS Static RAM 


The Hitachi HM628128A is a CMOS static RAM 
organized 128 kword x 8 bit. It realizes higher 
density, higher performance and low power 
consumption by employing 0.8 um Hi-CMOS 
process technology. 

It offers low power standby power dissipation; 
therefore, it is suitable for battery back-up systems. 
The device, packaged in a 525-mil SOP (460-mil 
body SOP) or a 600-mil plastic DIP, or a 8 x 20 
mm TSOP with thickness of 1.2 mm, is available 
for high density mounting. TSOP package is 
suitable for cards, and reverse type TSOP is also 
provided. 


Features 


¢ High speed 
Fast access time: 55/70/85/100 ns (max) 
¢ Low power 
Active: 75 mW (typ) 
Standby: 10 LW (typ) (L/L-L/L-SL version) 
e Single 5 V supply 
¢ Completely static memory 
No clock or timing strobe required 
e Equal access and cycle times 
¢ Common data input and output 
Three state output 
¢ Directly TTL compatible 
All inputs and outputs 
¢ Capability of battery back up operation 
(L/L-L/L-SL version) 
2 chip selection for battery back up 


Ordering Information 


Access 
Type No. time Package 
HM628128ALP-—5 55 ns 600-mil 32-pin 
HM628128ALP-—7 70 ns plastic DIP 
HM628128ALP-8 85 ns (DP-32) 
HM628128ALP—10 100 ns 
HM628128ALP—5L 55 ns 
HM628128ALP—7L 70 ns 
HM628128ALP-—8L 85 ns 
HM628128ALP—10L 100 ns 


Type No. 


HM628128ALP—5SL 
HM628128ALP-—7SL 
HM628128ALP-8SL 
HM628128ALP-10SL 


HM628128ALFP-—5 
HM628128ALFP—7 
HM628128ALFP-8 
HM628128ALFP—10 


HM628128ALFP—5L 
HM628128ALFP—7L 
HM628128ALFP—8L 
HM628128ALFP—10L 


HM628128ALFP—5SL 
HM628128ALFP—7SL 
HM628128ALFP—8SL 
HM628128ALFP—10SL 


HM628128ALT-5 
HM628128ALT—7 
HM628128ALT-8 
HM628128ALT—10 


HM628128ALT—5L 
HM628128ALT—7L 
HM628128ALT-—8L 
HM628128ALT—10L 


HM628128ALR-5 
HM628128ALR-—7 
HM628128ALR-8 
HM628128ALR-10 


HM628128ALR-—5L 
HM628128ALR-7L 
HM628128ALR-8L 
HM628128ALR-10L 
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Access 
time 


55 ns 
70 ns 


85 ns 


100 ns 


55 ns 
70 ns 
85 ns 
100 ns 


55 ns 
70 ns 
85 ns 
100 ns 


55 ns 
70 ns 
85 ns 
100 ns 


55 ns 
70 ns 
85 ns 
100 ns 


55 ns 
70 ns 
85 ns 
100 ns 


55 ns 
70 ns 
85 ns 
100 ns 


55 ns 
70 ns 
85 ns 
100 ns 


Package 


600-mil 32-pin 
plastic DIP 
(DP-32) 


525-mil 32-pin 
plastic SOP 
(FP-32D) 


8 mm x 20 mm 
32-pin TSOP 
(normal type) 
(TFP-32D) 


8mm x 20 mm 
32-pin TSOP 
(reverse type) 
(TFP-32DR) 


9-99 





HM628128A Series 


Pin Arrangement 


HM628128ALP/ALFP Series HM628128ALT Series 


O 


OONDOOAARWM— 


(Top View) 


HM628128ALR Series 


(Top View) 


=—=N WOAH I OO 


(Top View) 





Pin Description 


Pin name Function Pin name . Function 
AO — A16 Address OE Output enable 
1/00 — 1/07 Input/output NC No connection 
CSi Chip select 1 Voc Power supply 
cs2. Chip select 2 Vss Ground 
WE Write enable 
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HM628128A Series 
Block Diagram 


Memory Matrix 
512 x 2,048 


Input 
Data 
Control 


Beare al : : 
bei aya osm 


Timing Pulse Generator 
Read/Write Control 





Absolute Maximum Ratings 





Parameter Symbol Value Unit 
Supply voltage relative to Vgs Voc -0.5 to +7.0 V 
Voltage on any pin relative to Vgg Vr -0.5 "1 to Veg + 0.372 Vv 
Power dissipation Py 1.0 Ww 
Operating temperature Topr 0 to +70 °C 
Storage temperature Tstg —55 to +125 °C 
Storage temperature under bias Tbias —10 to +85 °C 





Note: 1. -3.0 V for pulse half-width < 30 ns 
2. Maximum voltage is 7.0V. 
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HM628128A Series 


Function Table 


CS1 CS2 OE WE Mode Vec current WVOpin Ref. cycle 

H X X xX Standby Isp, Isp High-Z — 

X L X X Standby Isp; Ispy High-Z — 

L H H H Output disable Icc High-Z — 

L H L H Read loc Dout Read cycle 

L H H L Write loc Din Write cycle (1) 
L H L L Write loc Din Write cycle (2) 


Note: 1. X:Horl 


Recommended DC Operating Conditions (Ta = 0 to +70°C) 


Parameter _ Symbol Min Typ Max Unit 
Supply voltage Voc ~ 4.5 5.0 5.5 V 

Ves 0 0 0 V 
Input voltage Vin 2.2 — Voc + 0.3 Vv 
(HM628128A-7/8/10) - 

Vit -0.3 "1 — 0.8 V 
Input voltage Vin 2.4 — Voc + 0.3 V 
(HM628128A-5) 

Vit -0.3 “1 — 0.8 V 


Note: 1. —3.0 V for pulse half-width < 30 ns 
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HM628128A Series 
DC Characteristics (Ta = 0 to +70°C, Vec = 5 V + 10%, Vs = 0 V) 


Parameter — Symbol Min Typ’! Max Unit Test conditions Notes 
Input leakage current eal — — 1.0 pA Vin = Vgs to Voc 
Output leakage current {Io — — 1.0 pA CST = Viy or CS2 = Vy, or 


OE = Viy or WE = Vi, 
Vio = Vss to Voc 


Operating power supply Icoc — 15 30 mA CST = Vi_, CS2 = Vin, 
current: DC Others = Vin/Vi 
Ivo =OmA 
Operating power supply loc; — 45 70 mA Min cycle, duty = 100%, HM628128A 
current CST = Vy, CS2=Viy, -7/8/10 
——_______________—__ Others = V/V) ——— 
a 50 80 mA lo =O mA HM628128A 
-5 
loce — 15 25 mA Cycle time = 1 us, duty = 100%, 


lvo = 0 mA, CSI <0.2 V, 
CS2 > VCC -0.2 V 
Vin = Voc — 0.2 V, Viz < 0.2 V 








Standby power supply —Igg — 1 2 mA CST =Viy, CS2=Viy 
current: DC or CS2 = Vi 
Standby power supply = Igpy — 0.02 2 mA OVsVins Voc, 
current (1): DC $$ ___—_—_—_—_—————- ($1 = Voc — 0.2 V, 
— 2 100 =A CS22Vcoc-0.2 Vor L-version 
2 ——— 0V 5 082 50.2 V —_————— 
— 2 50 yA L-L/L-SL 
version 
Output voltage VoL _- — 04 V lo, = 2.1 mA 
Von 24 — —  V loy =—1.0 mA 
Note: 1. Typical values are at Vcc = 5.0 V, Ta = +25°C and specified loading. 
Capacitance (Ta = 25°C, f = 1.0 MHz)*! 
Parameter 3 Symbol Min Typ Max Unit Test conditions 
Input capacitance Cin — — 8 pF Vin=0V 
Input/output capacitance Cilio — — 10 pF Vyo =90V 


Note: 1. This parameter is sampled and not 100% tested. 
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HM628128A Series 
AC Characteristics (Ta = 0 to +70°C, Voc = 5 V + 10%, unless otherwise noted.) 
Test Conditions 


¢ Input pulse levels: 0.8 V to 2.4 V (HM628128A-7/8/10) 
0 V to3 V (HM628128A-5) 
¢ Input rise and fall times: 5 ns 
e Input and output timing reference levels: 1.5 V 
¢ Output load:1 TTL Gate and CL (100 pF) (HM628128A-7/8/10) 
| 1 TTL Gate and CL (30 pF) (HM628128A-5) 





(Including scope & jig) 
Read Cycle 
HM628128A 
5 -7 8 -10 
Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes 
Read cycle time trac 55 — 70 — 8 — 100 — ns 
Address access time taa — 5 —- 70 — 8 — 100 ns 
Chip selection to output valid tcoi1 — 55 — 70 — 8 — 100 os 
ttcoo — 55 — 70 — 85 — 100 ns 
Output enable to output valid toE — 30 — 35 — 45 — °50~ ns 
Chip selection to output inlow-Z tz; 5 — 10 —- 10 — 10 — ns 1,2,3 
tz «=«5llU C10 S10 S10 SO Sars, 2,3 
Output enable to outputinlow-Z to.z 5 —- 5 — 5 =— 5 — ns 1,2,3 


Chip deselection to output in tyz4 0 20 0 28 0 30 0 35 i$ns= 1,2,3 
high-Z a 
tyz2 O 20 0 2 0 30 0 35 $-=ns-= 1,2,3 


Output disable to output in tonz O98 20 0 2 0 30 0 35 +ons= 1,2,3 

high-Z 

Output hold from address change to}, 5 — 10 — 10 — 10 — = ns 
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HM628128A Series 


Read Timing Waveform “4 


Address Address Valid 


\AMAANK — aon 


ioe 


Titit, ae 


tLz2 


al 





AAAS 


High Impedance 


; eae ae 





Notes: 1. tz and toyz are defined as the time at which the outputs achieve the open circuit conditions 
and are not referred to output voltage levels. 
2. Atany given temperature and voltage condition, tz max is less than t_z min both for a given 
device and from device to device. 
3. This parameter is sampled and not 100% tested. 
4. WE is high for read cycle. 
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HM628128A Series 





Write Cycle 

HM628128A 

5 -7 8 -10 
Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes 
Write cycle time twc 55 — 70 — 8& — 100 — ns 
Chip selection to end of write ttw 50 — 60 — 75 — 80 — nos 
Address setup time tas oO — 0 — 0 — 0 — ns 
Address valid toendofwrite tay 50 — 60 — 75 — 80 — ns 
Write pulse width twp 40 —- 50 — 5 — 60 — ons 
Write recovery time twr o — OB --— OQ — 0 — ons 

0 — O — 90 — 0 — ons it 
Write to output in high-Z twHz 9 20 0 2 0O 30 0 35 ns 10 
Data to write time overlap tow 25 — 30 — 3 — 40 — os 
Data hold from write time toH 0 — O = 0 — 0 — ons 
Output active fromendofwrie tow 5 — 5 — 5 — 5 — ns 10. 
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HM628128A Series 


Write Timing Waveform (1) (OE Clock) 







twe 


a 
IL LALF 
NNIANANANS, TTT 











CS2 ; a 
ez Try TTT LTT7 






ah FIST SAAIL TY 


| tow tOH 
. LOK bata XXX 
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HM628128A Series 
Write Timing Waveform (2) (OE low Fixed) 


twc 


Address Address Valid 


= WMS P77 
2 La 
TINT NAN ANAANNT 


tas KAA 


twHz > 
AA A NE NS if VV V 
EIA DAVILA ALAS SS | LIAL 


tpw tDH 
High Impedance Beenie NERNOEAO ee ZZ 
AL ISI ITT FS LV 





Notes: 1. A write occurs during the overlap of a low CS1, a high CS2, and a low WE. A write begins at 

the latest transition among CS7 going low, CS2 going high, and WE going low. A write ends at 

the earliest transition among CS1 going high, CS2 going low, and WE going high. twp is 

measured from the beginning of write to the end of write. 

tcw is measured from the later of CST going low or CS2 going high to the end of write. 

tas is measured from the address valid to the beginning of write. 

twr is measured from the earliest of CS1 or WE going high or CS2 going low to the end of 

write cycle. 

5. During this period, I/O pins are in the output state; therefore, the input signals of the opposite 
phase to the outputs must not be applied. 

6. If the CS7 goes low simultaneously with WE going low or after the WE going low, the outputs 

remain in a high impedance state. 

Dout is the same phase of the latest written data in this write cycle. 

Dout is the read data of next address. 

If CS1 is low and CS2 high during this period, I/O pins are in the output state. Therefore, the 

input signals of opposite phase to the outputs must not be applied to them. 

10. This parameter is sampled and not 100% tested. 

11. This value is measured from CS2 going low to the end of write cycle. 

12. In the write cycle with OE low fixed, typ must satisfy the following equation to avoid a problem 
of data bus contention. 


twp 2 tow min + twHz max 


= oN 


© ON 
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HM628128A Series 


Low Vcc Data Retention Characteristics (Ta = 0 to +70°C) 
This characteristics is guaranteed only for L, L-L, and L-SL version. 





Parameter Symbol Min Typ Max Unit Test conditions Notes 
Vcc for data retention | Vor 20 — — V_ CS81zVec-0.2 V, 
CS2 > Voc — 0.2 V or 
0V<CS2<0.2V 
2 Vin>0 V 
Data retention current lccpR — 1 50° pA Voc = 3.0 V, Vins0 V Lversion 


Sct i STS Van 02V 
— 1 30° pA CS2>2 Vcc - 0.2 V orL-Lversion 
————_—_—_——_———— 0V < CS2<0.2V 
— 1 15°33 yA L-Sversion 
Chip deselect to data retention time tcpR 0 — —  ns_ See retention waveform 


Operation recovery time tr 5 —- — ms 


Low Vcc Data Retention Timing Waveform (1) (CS1 Controlled) 


Data retention mode 


CS1 2Vcec - 0.2 V 


Data retention mode 


CS2 <0.2V 





Notes: 1. 20 pA max at Ta = 0 to 40°C (L version). 
2. 6 pA max at Ta = 0 to 40°C (L-L version). 
3. 3 pA max at Ta = 0 to 40°C (L-SL version). 
4. CS2 controls address buffer, WE buffer, CS1 buffer, OE buffer, and Din buffer. If CS2 controls 
data retention mode, Vin levels (address, WE, OE, CS1, I/O) can be in the high impedance state. 
If CS1 controls data retention mode, CS2 must be CS2 2 Vcc — 0.2 V or0 V< CS2<0.2V. The 
other input levels (address, WE, OE, I/O) can be in the high impedance state. 
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HM629128 Series 


131,072-word x 9-bit High Speed CMOS Static RAM 


The Hitachi HM629128 is a CMOS static RAM 
organized 128 kword x 9 bit. It realizes higher 
density, higher performance and low power 
consumption by employing 0.8 um Hi-CMOS 
process technology. 

It offers low power standby power dissipation; 
therefore, it is suitable for battery back-up systems. 
The device, packaged in a 525-mil SOP (460-mil 
body SOP) or a 600-mil plastic DIP, or a 8 x 20 
mm TSOP with thickness of 1.2 mm, is available 
for high density mounting. TSOP package is 
suitable for cards. 


Features 


e High speed 
Fast access time: 70/85/100 ns (max) 
e Low power 
Active: 75 mW (typ) 
Standby: 10 uW (typ) (L-/L-L/L-SL version) 
¢ Single 5 V supply 
e Completely static memory 
No clock or timing strobe required 
e Equal access and cycle times 
e¢ Common data input and output 
Three state output 
e Directly TTL compatible 
All inputs and outputs 
¢ Capability of battery back up operation 
(L-/L-L/L-SL version) 


Note: 


Ordering Information 


Type No. 


HM629128LP—7 
HM629128LP-—8 
HM629128LP—10 


HM629128LP—7L 
HM629128LP—8L 
HM629128LP—10L 


HM629128LP—7SL 
HM629128LP-8SL 
HM629128LP—10SL 


HM629128LFP—7 
HM629128LFP-8 
HM629128LFP—10 


HM629128LFP—7L 
HM629128LFP—8L 
HM629128LFP—10L 


HM629128LFP—7SL 
HM629128LFP—8SL 
HM629128LFP—10SL 


HM629128LT-—7 
HM629128LT—8 
HM629128LT—10 


HM629128LT—7L 
HM629128LT—8L 
HM629128LT—-10L 


HM629128LT—7SL 
HM629128LT—8SL 
HM629128LT-10SL 


HITACHI 


Access 
time 


70 ns 
85 ns 
100 ns 


70 ns 
85ns . 
100 ns 


70 ns 
85 ns 
100 ns 


70 ns 
85 ns 
100 ns 


70 ns 
85 ns 
100 ns 


70 ns 
85 ns 
100 ns 


70 ns 
85 ns 
100 ns 


70 ns 
85 ns 
100 ns 


70 ns 
85 ns 
100 ns 


Preliminary 


Package 


600-mil 32-pin 
plastic DIP 
(DP-32) 


525-mil 32-pin 
plastic SOP 
(FP-32D) 


8mm x 20 mm 
32-pin TSOP 
(normal type) 
(TFP-32D) 


The specifications of this device are subject to change without notice. Please contact your nearest 
Hitachi's Sales Dept. regarding specifications. 
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HM629128 Series 


Pin Arrangement 


HM629128LP/LFP Series HM629128LT Series 


O 


1 
2 
3 
4 
5 
6 
7 
8 
9 


(Top view) 


(Top view) 





Pin Description 


Pin name Function 

AO —-A16 Address 

O00 — /O8 input/output 
CSi Chip select 1 
CS2 Chip select 2 
WE Write enable 
OE Output enable 
NC No connection 
Voc Power supply 
Vss Ground 
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HM629128 Series 






















Block Diagram 
(MSB) A130 OV cc 
A160 OV gs 
AS oO 
A6 oO 
A7 o Memory Matrix 
A8 o Decoder 512 x 2,304 
A150 | 
A4 o 
(LSB) A3 o 
1/000 
Input 
Data 
| Control < 
V08 c 3 
Ai AO A12 A14 Att At0 AQ , 
(LSB) 
os 
cs2o 
CO Or eet eeeee nese ceed peace sc ceemen 
WE © Read/Write Control 
OE O 
Function Table 
CS1 CS2 OE WE Mode Vcc current WVOpin Ref. cycle 
H X X X Standby Isp, Isp High-Z _— 
X L X X Standby Isp, IsBi High-Z — 
L H H H Output disable Icc High-Z — 
L H L H Read loc Dout Read cycle 
LH HL Write loc Din Write cycle (1) 
L H L L Write loc Din Write cycle (2) 
Note: 1. X: Hork 
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HM629128 Series 


Absolute Maximum Ratings 


Parameter Symbol Value Unit 
Supply voltage relative to Vgs Voc -0.5 to +7.0 V 
Voltage on any pin relative to Vss Vr -0.5 "1 to Veo + 0.3°2 V 
Power dissipation Pr 1.0 Ww 
Operating temperature Topr 0 to +70 °C 
Storage temperature Tstg —55 to +125 °C 
Storage temperature under bias Tbias —10 to +85 °C 


Note: 1. -—3.0 V for pulse half-width < 30 ns 
2. Maximum voltage is 7.0V 


Recommended DC Operating Conditions (Ta = 0 to +70°C) 


Parameter Symbol Min Typ Max Unit 
Supply voltage Vee 4.5 5.0 5.5 V 
Vss 0 0 0 V 
Input voltage Vin 2.2 — Voc + 0.3 V 
(HM629128-7/8/10) : 
Vit -0.3 1 — 0.8 V 





Note: 1. -—3.0 V for pulse half-width < 30 ns 
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HM629128 Series 


DC Characteristics (Ta = 0 to +70°C, Voc =5 V + 10%, Vgg = 0 V) 


Parameter Symbol Min Typ’! Max Unit Test conditions Notes 
Input leakage current {i | — _— 1 LA Vin = Vss to Voc © 
Output leakage current —|ILol — — 1 uA  CS1=Viy40r CS2 = Vy or 
OE = Vin or WE = Vit» 
Vivo = Vgs to Voc 
Operating power supply Icoc — 15 35 mA CS1=Vy,CS2=Vin, 
current: DC Others = Vjy/Vit 
Wo =OmMA 
Operating power supply = Icc — 45 70 mA Min cycle, duty = 100%, 
current | : CS1 = Vi_, CS2 = Vin, 
Others = Viw/Vit 
lwo =OmA 
loce — 15 30 mA Cycle time = 1 ys, duty = 100%, 
vo =0OmA, CS71 < 0.2 V, 
CS2 > VCC - 0.2 V 
Vin 2 Voc — 0.2 V, Vip $ 0.2 V | 
Standby power supply = Iop — 1 3 mA = (1) CS1 = Vip, CS2 = Ving 
current: DC (2) CS2 = Vi, 
Standby power supply Ispi (1) Vec2 Vin=0V 
current (1): DC 3 CS1 2 Voc — 0.2 V, 
— 2 115 yA CS22Vcc-0.2V __ L-version 
(2) Voc 2 Vin20V ——— 
— 2 60 yA 0.2V2CS220V L-L/L-SL 
version 
Output voltage VoL — — 0.4 V lol = 2.1mA 
VOH 2.4 —_— — V loy =—1.0 mA 
Note: 1. Typical values are at Vcc = 5.0 V, Ta = +25°C and specified loading. 
Capacitance (Ta = 25°C, f = 1.0 MHz)*! 
Parameter Symbol Min Typ Max Unit Test conditions 
Input capacitance Cin — 8 pF Vin=0V 
Input/output capacitance Cio — 10 pF Vio = OV 
Note: 1. This parameter is sampled and not 100% tested. 


0-/0 
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HM629128 Series 
AC Characteristics (Ta = 0 to +70°C, Vcc = 5 V t 10%, unless otherwise noted.) 


Test Conditions 


¢ Input pulse levels: 0.8V to 2.4V (HM629128-7/8/10) 

e Input rise and fall times: 5 ns 

e Input and output timing reference levels: 1.5 V 

e Output load: 1 TTL Gate and CL (100pF) (HM629128-7/8/10) 








(Including scope & jig) 
Read Cycle 
HM629128 
-f 8 -10 
Parameter Symbol Min Max Min Max Min Max Unit Notes 
Read cycle time tro 70 — . 8 — 100 — ns 
Address access time tAA — 70 — 8 — _ 100 ns 
Chip selection to output valid tco1 — 7O — 8 — _ 100 ns 
tco2 — 70 — 8 — _— 100 ns 
Output enable to output valid toe — 40 — 45 — 50 ns 
Chip selection to output in low-Z tz; 10 — 10 — 10 — ns 2 
tLze 10 — 10 — 10 — ns 2 
Output enable to output in low-Z to.z 5 —- 5 — 5 — ns 2 
Chip deselection to output in high-Z t+ 0 2 0 30 0. 35 ns 1,2 
tyiz0 0 2 0 30 O. 35 ns 1,2 
Output disable to output in high-Z toyz 0 2 0 30 O 35 ns 1,2 
Output hold from address change toy 10 — 10—- 10 — ns 
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HM629128 Series 


Read Timing Waveform *3 


Address 


AAA 


LLLLL ex 


tize 


AAA ALLLLLLLL LY. 


f valid = 





Notes: 1. tz and toyz are defined as the time at which the outputs achieve the open circuit conditions 


and are not referred to output voltage levels. 
2. This parameter is sampled and not 100% tested. 
3. WE is high for read cycle. 
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HM629128 Series 





Write Cycle 

HM629128 

-7 -8 -10 
Parameter Symbol Min Max Min Max Min Max Unit Notes 
Write cycle time two 70 — 8 — 100 — ns 
Chip selection to end of write tow 60 — 75 -— 8d — ns 
Address setup time tas oO — Oo -—- Oo = ns 
Address valid to end of write taw 60 — 75 — 80 — ns 
Write pulse width twp 50 — 55 — 6 — ns 
Write recovery time twr oo — O — oO — ns 

0 — O — 0 — ns 11 
Write to output in high-Z tWHZz 0 2 0 30 O 35 ns 10 
Data to write time overlap tow 30 — 3 — 40 — ns 
Data hold from write time tou o —- oo — 0 — ns 
Output active from end of write tow ee > ee ee ns 10 
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HM629128 Series 


Write Timing Waveform (1) (OE Clock) 
twec 


_ 
oe S/F 


= SX TTT 


aa 
" SSS 
ze  t\W LTT 


toHz.> 


Dout Ae High Impedance 
Oe iy i ie 


Address 









tpw {DH 
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HM629128 Series 


Write Timing Waveform (2) (OE Low Fixed) 


Address 


Notes: 





1. 


oe 


10. 
11. 
12. 


\AAMAMAAN ALLLALLLLL LL 
ee ae 
LLINVLSLLLL 4 AAA 


tWHz > 


tas KAN 


BESS Seasease [_\V/\/ \/ 
Ly ey Be GB ae VO 


tpw tDH 


High Impedance al NANA NAAN 
WIP SLT ING. 


A write occures during the overlap of a low CS1, a high CS2, and a low WE. A write begins at 


- the latest transition among CST going low, CS2 going high, and WE going low. A write ends at 


the earliest transition among CS1 going high, CS2 going low, and WE going high. twp is 
measured from the beginning of write to the end of write. 

tcw is measured from the later of CS1 going low or CS2 going high to the end of write. 

tas is measured from the address valid to the beginning of write. 

twr is measured from the earliest of CS7 or WE going high or CS2 going low to the end of 
write cycle. 

During this period, I/O pins are in the output state; therefore, the input signals of the opposite 
phase to the outputs must not be applied. 

If the CS1 goes low simultaneously with WE going low or after the WE going low, the outputs 
remain in a high impedance state. 

Dout is the same phase of the latest written data in this write cycle. 

Dout is the read data of next address. 

If CS1 is low and CS2 high during this period, I/O pins are in the output state. Therefore, the 
input signals of opposite phase to the outputs must not be applied to them. 

This parameter is sampled and not 100% tested. 

This value is measured from CS2 going low to the end of write cycle. 

In the write cycle with OE low fixed, twp must satisfy the following equation to avoid a problem 
of data bus contention. 

twp 2 tow min + twuz max 
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HM629128 Series 


Low Vcc Data Retention Characteristics (Ta = 0 to +70°C) 
This characteristics is guaranteed only for L, L-L, and L-SL version. 





Parameter | Symbol Min Typ Max Unit Test conditions Notes 


Vcc for data retention VpR 20 — — V_ (1) CSt2Voc-0.2V, 
CS22Vcc—- 0.2V 
Vin > OV 
or 
(2) OV <CS2 < 0.2 V, 
Vin>O0V 


Data retention current lccoR — 1 60°! pA Voc =3.0V, Lversion 
Vee 2Vin > OV eo 
— 1 40° pA (1) CS12Vcoc — 0.2 V, L-Lversion 
———————————-._ CS22Voc-0.2V 


— 1 20°3 yA or L-SLversion 
(2)0V<CS2<0.2V 
' Chip deselect to data retention time tcopr 0 — — ns_ See retention waveform 
Operation recovery time tr 5 —- — ms 
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HM629128 Series 


Low Vcc Data Retention Timing Waveform (1) (CS1 Controlled) 


Data retention mode 


CS1 > Voc -0.2 V 


CS2 <0.2V 


Notes: 1. 25 pA max at Ta = 0 to 40°C (Lversion). 
2. 8 uA max at Ta = 0 to 40°C (L-Lversion). 
3. 5 pA max at Ta = 0 to 40°C (L-SLversion). 
4. CS2 controls address buffer, WE buffer, CS1 buffer, OE buffer, and Din buffer. If CS2 controls 





data retention mode, Vin levels (address, WE, OE, CS1, I/O) can be in the high impedance state. 
lf CS1 controls data retention mode, CS2 must be CS2 > Vcc - 0.2 V or 0 V < CS2 < 0.2 V. The 


other input levels (address, WE, OE, I/O) can be in the high impedance state. 


HITACHI 
Hitachi America, Ltd. ¢ Hitachi Plaza * 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300 


o-/7 





9-78 


HM628512 Series — 


524288-word x 8-bit High Speed CMOS Static RAM 


The Hitachi HM628512 is a 4M-bit static RAM 
organized 512-kword x 8-bit. It realizes higher 
density, higher performance and low power 
consumption by employing 0.5 um Hi-CMOS 
process technology. The device, packaged in a 
525-mil SOP (foot print pitch width) or 400 mil 
TSOP TYPE II or 600-mil plastic DIP, is available 
for high density mounting. LP-version is suitable 
for battery back up system. 


Features 


e High speed: Fast access time 55/70/85/100 ns 
(max) 

¢ Low power | 

Standby: 10 .W (typ) (L/L-SL version) 

Operation: 75 mW (typ) (f = 1 MHz) 

Single 5 V supply 

Completely static memory 

No clock or timing strobe required 

e Equal access and cycle times 

¢ Common data input and output: Three state 

output 

Directly TTL compatible: All inputs and outputs 

Capability of battery back up operation (L/L-SL 

version) | 


Ordering Information 


Access 
Type No. time Package HM628512LRR-5SL"! 
HM628512LRR-7SL" 
HM628512P-5 55 ns 600-mil 32-pin HM628512LRR-8SL’ 
HM628512P-7 70 ns plastic DIP HM628512LRR-10SL"1 
HM628512P-8 85 ns (DP-32) 
HM628512P-10 100 ns | Note: 1. Preliminary 
HM628512LP-5 55 ns 
HM628512LP-7 70 ns 
HM628512LP-8 85 ns 
HM628512LP-10 100 ns 
HM628512LP-5SL 55 ns 
HM628512LP-7SL 70 ns 
HM628512LP-8SL 85 ns 
HM628512LP-10SL 100 ns 
HITACHI 


Type No. 


HM628512FP-5 
HM628512FP-7 
HM628512FP-8 
HM628512FP-10 


HM628512LFP-5 
HM628512LFP-7 
HM628512LFP-8 
HM628512LFP-10 


HM628512LFP-5SL 
HM628512LFP-7SL 
HM628512LFP-8SL 
HM628512LFP-10SL 


HM628512LTT-5"1 
HM628512LTT-7"1 
HM628512LTT-8"1 
HM628512LTT-10"1 


HM628512LTT-5SL"! 
HM62851 2LTT-7SL"1 
HM628512LTT-8SL"! 
HM628512LTT-10SL"1 


HM628512LRR-5 1 
HM628512LRR-7"' 
HM628512LRR-8"! 
HM628512LRR-10°1 


Access 
time 


55 ns 
70 ns 
85 ns 
100 ns 


55 ns 
70 ns 
85 ns 
100 ns 


55 ns 
70 ns 
85 ns 
100 ns 


55 ns 
70 ns 
85 ns 
100 ns 


55 ns 
70 ns 
85 ns 
100 ns 


55 ns 
70 ns 
85 ns 
100 ns 


55 ns 
70 ns 
85 ns 
100 ns 


Package 


525-mil 32-pin 
plastic SOP 
(FP-32D) 


400-mil 32-pin 
plastic TSOP Il 
(TTP-32D) 


400-mil 32-pin 
plastic TSOP Il 
reverse 
(TTP-32DR) 
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HM628512 Series 
Pin Arrangement 


HM628512P/FP Series HM628512TT Series 


O 


OONOOIAGOND — 


(Top View) 


HM628512RR Series 


(Top View) 


OONOGA GNM — 


(Top View) 





Pin Description 


Symbol Function Symbol Function 
AO —A18 Address OE Output enable 
/O0 — /O7 Input/output Voc Power supply 
CS Chip select Vss Ground | 
WE Write enable 

HITACHI 
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HM628512 Series 
| Block Diagram 


Memory Matrix 
1,024 x 4,096 


Control 


Input Column Decoder 
= i... on 


ra 

ge 
O OO UO VU OU ODO O @, 
A17A15 A10 A11A9 A8 A16 Ai8 


Read/Write Control 
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HM628512 Series. 


Function Table 


WE cs OE Mode Vcc current Dout pin Ref. cycle 

X H X Not selected Isp, Ispi High-Z — 

H L H Output disable Ico High-Z — 

H L L Read loc Dout Read cycle 

L L H Write loc Din Write cycle (1) 
L L L Write loc Din Write cycle (2) 


Note: X:HorLl 


Absolute Maximum Ratings 


Parameter Symbol Value Unit 
Voltage on any pin relative to Vos Vr -0.5"! to +7.0 V 
Power dissipation Py 1.0 WwW 
Operating temperature Topr 0 to +70 °C 
Storage temperature Tstg —55 to +125 °C 
Storage temperature under bias Tbias —10 to +85 °C 


Note: 1. -3.0 V for pulse half-width < 30 ns 


Recommended DC Operating Conditions (Ta = 0 to +70°C) 





Parameter Symbol Min Typ Max Unit 
Supply voltage Voc 4.5 5.0 5.5 V 
Vss 0 0 0 Vv 
Input high (logic 1) voltage Vin 2.2 — 6.0 V 
Input low (logic 0) voltage Vit 0.3" — 0.8 V 





Note: 1. —3.0 V for pulse half-width < 30 ns 
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HM628512 Series | 
DC Characteristics (Ta = 0 to +70°C, Voc =5 V £ 10% , Vgg = 0 V) 


Parameter Symbol Min Typ’ Max Unit Test conditions 
Input leakage current [heal —_ _— 1 LA Vin = Vss to Voc 
Output leakage current llLol — — 1 pA CS = Viy or OE = Viz or 
WE = Vit, Vio = Vg to Voc 
Operating power supply Iccreap — 15 25 mA CS=V,, WE=Vin, 
current: DC others = Vip/Viz, yo =O mA 
~ IocwritE — 20 45 mA CS = V;_, WE = Vi, 
others = Vip/ViL, lyo =O mA 
Operating power —-5 loc1 _ 70 100 mA Min cycle, duty = 100% 
supply current —__—_—_—_—— CS =Vj, others = Vip/Vi._ 
~7 _ 60 90 mA  lyo=O0mA 
-8/10 — 55 80 mA | 
loc2 — 15 35 mA Cycle time = 1 1s, duty = 100% 


Ivo = 0 mA, CS <0.2V 
Vin 2 Voc — 0.2 V, Vi 5 0.2 V 


Standby power supply Isp — 1 3 mA CS = Vin 
current: DC 
Standby power supply Ispi — 0.02 2 mA Vin20V,CS2Vcoc-0.2V 
current (1): DC SE 
_ 2 1002 A 
— 2 503 uA 
Output low voltage VoL — _— 0.4 V lo. = 2.1 mA 
Output high voltage VoH 2.4 _ _ V lon =—-1.0 mA 


Notes: 1. Typical values are at Voc = 5.0 V, Ta = +25°C and specified loading, and not guaranteed. 
2. This characteristics is guaranteed only for L-version. 
3. This characteristics is guaranteed only for L-SL version. 


Capacitance (Ta = 25°C, f = 1 MHz)*! 


_ Parameter Symbol Typ Max Unit Test conditions 
Input capacitance Cin — 8 pF Vin=OV 
Input/output capacitance Cio — 10 pF Vyo =0V 


Note: 1. This parameter is sampled and not 100% tested. 
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HM628512 Series 
AC Characteristics (Ta = 0 to +70°C, Vcc = 5 V + 10%, unless otherwise noted.) 


Test Conditions 


¢ Input pulse levels: 0.8 V to 2.4 V ¢ Output load: 1 TTL Gate + C;, (100 pF) 
¢ Input and output timing reference levels: 1.5 V (Including scope & jig) 
¢ Input rise and fall times: 5 ns 


Read Cycle 
HM628512-5 HM628512-7 HM628512-8 HM628512-10 
Parameter Symbol Min) Max Min Max Min Max Min Max _ Unit Note 
Read cycle time trac 5 — 700 — 8s — 100 — ns 
Address access time taA —- § —- 70 — 8 — 100 ns 
Chip select access time tco —- 5 —- 70O j— 8 — 100 ns 
Output enable to toe —- 28 — 3% — 4 — 50 ns 
output valid 
Chip selection to tLz 10 — 10 — 10 — 10 — ns 2,3 


output in low-Z 


Output enable to toLz 5 — § — § — §5 —_ ns 2,3 
output in low-Z 


Chip deselection to tyz 0 20 +O 25 0 30 0 35 ns 1,2,3 
output in high-Z 


Output disable to touz 0 20 0 25 O 30 860 35 ns 1,2,3 
output in high-Z 


Output hoid from tou 10 — 10 — 10 — 10 — ns 
address change 
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HM628512 Series 


Read Timing Waveform*4 


Address 


Wik LTT 


Wik | Lee 


ake vais XX) 





Notes: 1. tz and toyz are defined as the time at which the outputs achieve the open circuit conditions 
and are not referred to output voltage levels. 

At any given temperature and voltage condition, t,jz max is less than t_z min. 

This parameter is sampled and not 100% tested. 

WE is high for read cycle. 


PD oN 
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HM628512 Series 





Write Cycle 

HM628512-5 HM628512-7 HM628512-8 HM628512-10 
Parameter Symbol Min Max Min Max Min Max Min Max Unit Note 
Write cycle time twc 55 — 70 — 8 — 100 — ns 
Chip selection to tow 50 —- 60 — 75 -— 80 — ns 2 
end of write 
Address setup time tas 0 — 0 — 0 — 0 = ns 3 
Address valid to taw 50 — 60 — 75 — 80 — ns 
end of write 
Write pulse width twp 40 — 50 — 5 — 60 — ns 1,12 
Write recovery time twrR 5 — $§ ~ § ~— § — ns 4 


WE to output inhigh-Z twyz 0 20 0 25 0 30 0 35 ns 10, 11 


Data to write time tpw 26 —- 30 —- % — 40 — ns 
overlap 
Data hold from tou 0 — 0 — 0 — 0 — ns 
write time 
Output active from tow 5 — 5 — § — 5 _ ns 10 
end of write 
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HM628512 Series 
Write Timing Waveform (1) (OE Clock) 


ee 


taw twr4 | 
ee Sg SW 


twc 


THT a 
SAU | TTT 


tas 3 twp ' 


_ KK PLLLLLL LL 


touz ® 


SA eS AN 
ELAS LISP ALIA 


tpw tDH 
ese ae eg ee ie 


1 ns 200: 
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HM628512 Series 
Write Timing Waveform (2) (OE Low Fixed) 


Address 


AANA ALLLALSLL LLL 


ae 


‘7 


he AN A f_\/\/ \/ 
A A AES iy A a se a aa | VANDA 


tow tDH 


[\(/\f NANA AVA 
\AS/K_ ATL LL/\_LN/ 





Notes: 1. A write occurs during the overlap (twp) of alow CS and alow WE. A write begins at the later 
transition of CS going low or WE going low. A write ends at the earlier transition of CS going 
high or WE going high. typ is measured from the beginning of write to the end of write. 
tcw is measured from CS going low to the end of write. 
tas is measured from the address valid to the beginning of write. 
twr is measured from the earlier of WE or CS going high to the end of write cycle. 
During this period, I/O pins are in the output state so that the input signals of the opposite 
phase to the outputs must not be applied. 
If the CS low transition occurs simultaneously with the WE low transition or after the WE 
transition, the output remain in a high impedance state. 
Dout is the same phase of the write data of this write cycle. 
Dout is the read data of next address. 
If CS is low during this period, I/O pins are in the output state. Therefore, the input signals of 
the opposite phase to the outputs must not be applied to them. 
10. This parameter is sampled and not 100% tested. 
11. twuz is defined as the time at which the outputs achieve the open circuit conditions and is not 
refered to output voltage levels. 
12. In the write cycle with OE low fixed, twp must satisfy the following equation to avoid a problem 
of data bus contention. 
twp 2 tow min + twuz max 


A aad ad 





dd 


19 ON 


HITACHI 
Hitachi America, Ltd. e Hitachi Plaza © 2000 Sierra Point Pkwy. « Brisbane, CA 94005-1819 « (415) 589-8300 5-87 





HM628512 Series 
Low Vcc Data Retention Characteristics (Ta = 0 to +70°C) 


This characteristics is guaranteed only for L/L-SL version. 


Parameter Symbol Min Typ Max 
Vcc for data retention - Vor 2 — — 

_ Data retention current locpR — 1 50°1 

— 1 15°2 
Chip deselect to data retention time tcpr 0 — — 
Operation recovery time tr 5 _ — 


Low Vcc Data Retention Timing Waveform (CS Controlled) 


Data retention mode 





Notes: 1. ForL-version and 20 pA max. at Ta = 0 to 40°C. 
2. For SL-version and 3 pA max. at Ta = 0 to 40°C. 


Unit 


pA 
pA 
ns 


ms 


Test conditions’3 


CS > Voc — 0.2 V, 
Vin=O0V 


Voc = 3.0 V, Vin20V 
CS 2 Voc - 0.2 V 


See retention 
waveform 


3. CS controls address buffer, WE buffer, OE buffer, and Din buffer. In data retention mode, Vin 
levels (address, WE, OE, I/O) can be in the high impedance state. 
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HM62W256 Series —__———_ ape 


Supply 





32,768-Word X< 8-Bit Low Voltage Operation CMOS Static RAM 





Features Pin Description 
¢ Low voltage operation SRAM Symbol Function 
Single 3.3 V Supply 
e Q.8 zm Hi-CMOS process poe pootese 
* High speed /Oo-/07 Input/Output 
Access time: 70/85 ns (max) 
¢ Low power cs Chip Select 
Standby: 0.66 pW (typ) rh 
Operation: 17 mW (typ) (f = 1 MHz) WE Write Enable 
¢ Completely static memory eee. 
No clock or timing strobe required OE Output Enable 
¢ Directly LVTTL compatible: All inputs and 
outputs Vcc Power Supply 
; ; Vss Ground 
Ordering Information 
Access 
Type No. time Package 
HM62W256LFP-7T 70 ns 
HM62W256LFP-8T 85 ns 450 mil 28-pin 
————_————___—————-_ plastic SOP 
HM62W256LFP-7SLT 70ns = (FP-28DA) 
HM62W256LFP-8SLT 85ns 
HM62W256LT-7 70 ns Rpeasc aa man: 
HM62W256LT-8 85 ns 32-pin TSOP 
HMG2W26SLT-7SL 70s reprapay” 
HM62W256LT-8SL 85 ns 
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HM62W256 Series 
Pin Arrangement 


‘HM62W256LFP Series a HM62W256LT Series 


O 


1 
2 
Fae 
4 
5 
6 
7 
9 
9 


(Top View) (Top View) 
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HM62W256 Series 


Function Table 


WE cs OE Mode Vcc Current 1/O Pin Ref. Cycle 

X H X Standby IsB, ISB1 High-Z — 

H L X Output Disable Icc High-Z — 

H L L Read Icc Dout Read cycle (1)-(3) 
L L H Write ICC Din Write cycle (1) 

L L L Write Icc Din Write cycle (2) 


Note 1. X:HorL 


Absolute Maximum Ratings 


Item Symbol Value Unit 
Power Supply Voltage’ | Vcc -0.5 to 4.6 V 
Terminal Voltage! VT -0.52 to +Vcc +0.5 V 
Power Dissipation PT 1.0 W 
Operating Temperature Topr 0 to +70 °C 
Storage Temperature Tstg -55 to +125 °C 
Storage Temperature Under Bias Tbias -10 to +85 °C 


Note 1. Relative to VSs 
2. VT (min) =-3.0V for pulse half-width < 50 ns 


Recommended DC Operating Conditions (Ta = 0 to +70°C) 





Parameter Symbol Min Typ Max Unit 
Vcc 3.0 3.3 3.6 V 
Supply Voltage 
Vss 0 0 0 V 
Input High (Logic 1) Voltage VIH 2.0 _ Vcc+0.3 V 
Input Low (Logic 0) Voltage VIL -0.31 — 0.8 V 


Note 1. ViL (min) = -3.0 V for pulse half-width < 50 ns 
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HM62W256 Series 


DC Characteristics (Tg = 0 to +70°C, Vcc = 3.3 V +0.3V, VSs = 0 V) 


Parameter Symbol 


Input Leakage Current __IILII 


Output Leakage Current IILol 


IccDc1 
Operating Power 
Supply Current (DC) Iocpce2 
_ HM62W256-7 ICCAC1 
Operating 
Power — HM62W256-8 ICCACt 
Supply 
Current 
ICCAC2 
ISB 


Standby Vcc Current _—_!sBi 


VOL 
Output Low Voltage 

VOL 

VOH 
Output High Voltage 

VOH 


Min Typ' 
— 1.5 
— 0.5 
_ 5 

— 0.2 
— 0.2 
2.4 —_ 
Vec -2.00 — 


Max 


1 


5.0 


2.5 


30 


27 


10 


1 


80 


102 
0.4 


0.2 


Unit 


pA 


pA 


mA 
mA 


mA 


mA 
mA 


mA 


pA 
pA 
V 
V 
V 


V 


Test Conditions 
Vin = Vss to Vcc 


CS = Vin or OE = Vi or WE = VIL, 
Vi/O = Vss to Voc 


CS = VIL, others = VIH/VIL Ivo =O mA 
CS = Vcc -0.2V, 


VIH = Voc -0.2 V, ViL = 0.2 V 
Wo =O mA 


min cycle, duty = 100%, lvo =O mA 
CS = VIL, others = VIH/VIL 


Cycle time = 1 ws, duty = 100% 


Vo =O mA, CS = 0.2 V, 
Vi = Voc - 0.2 V, ViL = 0.2 V 


CS =VIH 


VIN = OV, 
CS = Vcc -0.2V 


loL = 2.0 mA 
loL = 100 pA 
IOH = -2.0 mA 


lOH = -100 pA 


Note 1. Typical values are at VCC = 3.3 V. Ta = +25°C and not guaranteed. 
2. This characteristic is guaranteed only for L-SL version. 


Capacitance (Ta = 25°C, f = 1.0 MHz)! 


Parameter 


Input Capacitance Cin 
Input/Output Capacitance  Ci/o 


Note 1. This parameter is sampled and not 100% tested. 


Symbol Min 


HITACHI 


Typ 


Max 


10 


Unit Test Conditions 
pF Vin=O0V 
pF Vio =0V 
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HM62W 256 Series 


AC Characteristics (Ta = 0 to +70°C, Vcc =3.3 V + 0.3 V, unless otherwise noted.) 
Test Condition 


¢ Input pulse levels: 0.4 V to 2.4 V ¢ Input rise and fall times: 5ns 
¢ Input timing reference level: 1.4 V ¢ Output timing reference level: 0.8 V/2.0 V 


Output Load 


5000 


50 pF* 


(* Including scope & jig) 





Read Cycle 

HM62W256-7 HM62W256-8 
Parameter Symbol Min Max Min Max Unit Notes 
Read Cycle Time tRC 70 — 85 — ns 
Address Access Time tAA — 70 _ 85 ns 
Chip Select Access Time tacs — 70 — 85 ns 
Output Enable to Output Valid tOE — 35 — 45 ns 
Chip Selection to Output in Low-Z tCLZ 10 — 10 — ns 2 
Output Enable to Output in Low-Z tOLZ 5 — 5 _ ns 2 
Chip Deselection to Output in High-Z = tCHZ 0 25 0 30 ns live 
Output Disable to Output inHigh-Z —‘ toHz 0 25 0 30 ns 1,2 





Output Hold From Address Change tOH 10 — 10 — ns 


HITACHI 
Hitachi America, Ltd. ¢ Hitachi Plaza * 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300 9-93 


HIM62W256 Series 


Read Timing Waveform (1) 3 


Address 


taa 


SN CAUMMMMMd 


toiz? 
toe tou 


= WSs __ ADIL 


O “6 





Read Timing Waveform (2) 3: 4 6 


Address 


XXXXKK wala KX 
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HM62W 256 Series 


Read Timing Waveform (3) 3 5; 6 


tacs tcnz “1. °2 


tcLz2 


XO 





Notes: 1. tCHZ and tOHZ are defined as the time at which the outputs achieve the open circuit conditions and are not 
refered to output voltage levels. 


. This parameter is sampled and not 100% tested. 

. WE is high for read cycle. 

. Device is continuously selected, CS = VIL 

. Address Valid prior to or coincident with CS transition Low. 
. OE=VIL 


On fh W NY 
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HM62W256 Series 


Write Cycle | : 

HM62W256-7_ HM62W256-8 
Parameter Symbol Min Max Min Max Unit Notes 
Write Cycle Time ~ two 700 — 85 — ons 
Chip Selection to End of Write tCWw 60 — 75 — ns 2 
Address Setup Time | | tas | 0 — 0 — ns 3 
Address Valid to End of Write taw 80 — 75 — ns 
Write Pulse Width twP | 50 — 55 — ns 1 
Write Recovery Time twR 0 — 0 — ns - 4 
Write to Output in High-Z tWHZ 0 220 30 ns 10, 11 
Data to Write Time Overlap tDw 30 — 40 — ns 
Data Hold From Write Time tDH —60 — 0 = ns 
Output Active From End of Write | tOw 10 — 10 — ns 10 
Output Disable to Output in High-Z tOHZ 0 25 0 30 ns 10, 11 
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HM62W256 Series 
Write Timing Waveform (1) (OE Clock) 


Address 


SN 
SSS ce ae 955 52 


oe 


LAA AI IS LI LS tow | tou 


i Valid Data XXX 
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HM62W256 Series 


Write Timing Waveform (2) (OE Low Fixed)*2 


SS 


cs 


Notes: 1 


op @® NY 


co 


10. 
11. 


12. 





S\N NN NUN NNN Z\/\/ 
TLD ATTY. KDA 


tow tou 


*9 
OX == SD 


ALLL/L/ 


. Awrite occurs during the overlap of a low CS and a low WE. A write begins at the later transition of CS 


going low or WE going low. A write ends at the earlier transition of CS going high or WE going high. twp 
is measured from the beginning of write to the end of write. 


. tcw is measured from CS going low to the end of write. 

. tAS is measured from the address valid to the beginning of write. 

. twr is measured from the earlier of WE or CS going high to the end of write cycle. 

. During this period, I/O pins are in the output state so that the input signals of the opposite phase to the 


outputs | must not be applied. 


_ If the CS low transition occurs simultaneously with the WE low transition or after the WE low transition, 


the outputs remain in a high impedance state. 


. Dout is the same phase of the write data of this write cycle. 
. Dout is the read data of next address. 
. If CS is low during this period, I/O pins are in the output state. Therefore, the input one of the opposite 


phase to the output must not be applied to them. 
This parameter is sampled and not 100% tested. 


tOHZ and twHz are defined as the time at which the outputs achieve the open circuit conditions and are 
not refered to output voltage levels. 


In the write cycle with OE low fixed, twp must satisfy the following equation to avoid a problem of data 
bus contention, twP min = tWHZ max + tpw min. 
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HM62W 256 Series 
Low Vcc Data Retention Characteristics (Ta = 0 to +70°C) 


Parameter Symbol Min Typ’t Max Unit Test Conditions 


Vcc for Data Retention VDR 2.0 — 3.6 V CS > VcC -0.2 V, Vin 20 V 


Data Retention Current ICCDR — mass T.B.D. pA Vcc = T.B.D., Vin 20 V 


CS > Vcc -0.2 V 
Chip Deselect to Data tCDR 0 — — ns See Retention Waveform 
Retention Time 
Operation Recovery Time tR tRc*1 — — ns See Retention Waveform 


Low Vcc Data Retention Timing Waveform 


Data retention mode 





Notes: 1. tRC = read cycle time. 


2. CS controls address buffer, WE buffer, OE buffer, and Din buffer. If CS controls data retention mode, other 
input levels (address, WE, OE, {/O) can be in the high impedance state. 
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HM62W8128 Series— HH Product Preview 


131072-Word x 8-Bit High Speed CMOS Static RAM 


Description Ordering Information 
The Hitachi HM62W8128 is a CMOS static Access 
RAM organized 128 kword X 8 bit. It realizes Type No. time Package 
higher density, higher performance and low 
power consumption by employing 0.8 4m Hi- HM62W8128LP-10 100 ns 


CMOS process technology. 
It offers low power standby power dissipation; 


therefore, it is suitable for battery back-up sys- : 600-mil 32-pin 
tems. The device, packaged in a 525-mil SOP eNO OLE 10r probes plastic DIP ? 


HM62W68128LP-12 120 ns 


(460-mil body SOP) or a 600-mil plastic DIP, or a DP-32 
8 x 20 mm TSOP with thickness of 1.2 mm, is  4M62W8128LP-12. = 120ns_ OPS2) 
available for high density mounting. TSOP pack- 
age is suitable for cards, and reverse type TSOP is HM62WE128LP-10SL_ 100 ns 
] ided. 
er HM62W8128LP-12SL 120ns 
Features HM62W8128LFP-10 100ns 
¢ High Speed HM62W8128LFP-12  120ns 
Fast access time: 100/120 ns (max) a 
. Low power HM62W8128LFP-10L  100ns ciple 
i 
Active: 23 mW (typ) iS 
Standby: 4 pW (typ) (L-/L-L/L-SL version) HM62WS126LFP-12L 120 ns 
soingie >>: SUPPLY HM62W8128LFP-10SL 100 ns 
¢ Completely static memory 
No clock or timing strobe required HM62W8128LFP-12SL 120ns 
¢ Equal access and cycle times | 
¢ Common data input and output HM62W81 28LT-10 100 ns 
Three state output os BMIM X 2ZOMM 
¢ All inputs and outputs CMOS compatible. HM62W8128LT-12 120nsS = 32-pin TSOP 
¢ Capability of battery back up operation (normal type) 
: (L-/L-L/L-SL version) HM62W8128LT-10L 100 ns (TFP-32D) 


2 chip selection for battery back up HM62W8128LT-12L 4120 ns 


HM62W8128LR-10 100 ns 


i _ Bm X ZOMM 
HM62W8128LR-12 120NS = 32-pin TSOP 


(reverse type) 
HM62W8128LR-10L 100 ns (TFP-32DR) 


HM62W8128LR-12L 120 ns 
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Pin Arrangement 
HM62W8128P/FP Series 














HM62W8128 Series 


HM62W8128T Series 


O 


1 
2 
3 
4 
5 
6 
7 
8 
9 
1 





(Top View) 


HM62W8128R Series 




















(Top View) 

9 

8 

7 

6 

5 

4 

2 

10 

(Top View) 
Pin Description 
Pin name Function Pin name Function 
AO — A16 Address OE Output enable 
O00 - VO7 input/output NC No connection 
CSi Chip select 1 Vec Power supply 
CS2 Chip select 2 Vss Ground 
WE Write enable 
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HM62W8128 Series 


Block Diagram 


Memory Matrix 
512 x 2,048 


Input 
Data 
Control 


Read/Write Control 


Function Table 


CS1 CS2 CE WE Mode Voc current V/O pin Ref. cycle 

H X X X Standby Isa. Isgi High-Z — 

X L Xx X Standby Isa, Isai High-Z — 

L H H H Output disable lec | High-Z — 

L H tC H Read loc Dout Read cycle 

L H H L Write loo Din Write cycle (1) 
L H L L: Write loc Din Write cycle (2) 


Note: 1. X:HorLl 
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HM62W8128 Series 


Absolute Maximum Ratings 





Item Symbol Value Unit 
Supply voltage relative to Vgc Vec 0.5 to+ 55 V 
Voltave on any pin relative to Vsg Vr 0.5! toVece+0.3 V 
Power dissipation Pr 1.0 W 
Operating temperature Topr 0 to+ 70 °C 
Storage temperature Tstg ~55 to + 125 °C 
Storage tremperature under bias Thias ~10 to 85 °C 





Notes: 1. —1.2 V for pulse half-width < 30 ns 


Recommended DC Operating Conditions (Ta = 0 to +70°C) 


Parameter Symbol Min Typ Max Unit 

Supply voltage Voc 3.0 3.3 3.6 V 
Vss 0 0 0 V 

Input voltage Vin 2.2 —_ Voect9.3 OV 
Vit -0.3°1 — 0.4 V 





Note: 1.-1.2 V for pulse half-width < 30 ns 
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HM62W8128 Series 
DC Characteristics (Ta = 0 to +70°C, Voc = 3.3 V 10%, Vss = 0 V) 











Parameter Symbol Min Typ"! Max Unit Test conditions Notes 
Input leakage current ial — _ 1 pA Vin = Vgs to Voc 
Output leakage current = |ILol — — 1 pA CST = Vin or CS2 = Vi; or 
OE = Vin or WE =z Vit» 
Vvo = Vss to Voc 
Operating power supply Io¢ _ 6 10 mA CSi= Vy, CS2 = Vin, 
current: DC Others = Vip/Vi 
| lwo =OmA 
Operating power supply Ico; — 20 25 mA Min cycle, duty = 100%, 
current CST = Vy, CS2 = Vin, 
Others = Vjp/Vi 
lyo =z OmA 
loc2 _ 7 10 mA Cycle time = 1 ps, duty = 100%, 


Ivo = OMA, C57 < 0.2 V, 
CS2 > Voc - 0.2 V 
Vin 2 Voc - 0.2 V, Vip = 0.2 V 


Standby power supply Isp — 05 2 mA CST = Vy, CS2 = Vi 
current: DC or CS2 = Vi 
Standby power supply = Isp — 0.01 1 mA OV<eVine Voc 
current (1): DC a. ST 2a Ve - 0.2 V, 
— 1.2 70 pA CS22Vcc-0.2 Vor L-version 
—_——— SsCOOV £082 0.2V _—_— 
-— 1.2 50 pA L-L version 
—_— 1.2 30 pA L-SL version 
Output voltage VoL — — 0.1 V lo, = 100 pA 


Note: 1. Typical values are at Voc = 3.3 V, Ta = +25°C and specified loading. 


Capacitance (Ta = 25°C, f = 1.0 MHz)*1 


Parameter Symbol Min Typ Max Unit Test conditions 
Input capacitance Cin — — 8 oF Vin =O V 
Input/output capacitance Cio _ _ 10 pF Vyo = OV 


Note: 1. This parameter is sampled and not 100% tested. 
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HM62W8128 Series 
AC Characteristics (Ta = 0 to +70°C, Vcc = 3.3 V + 10%, unless otherwise noted.) 


Test Conditions 


¢ Input pulse levels: 0.4 V to 2.4 V 

¢ Input rise and fall times: 5 ns 

¢ Input and output timing reference levels: 1.5 V 
* Output load: 1 TTL Gate and Cy (SO pF) 



































(Including scope & jig) 
Read Cycle 
HM62W8128-10 HM62W8128—12 
Parameter Symbol Min Max Min Max Unit Notes 
Read cycle time tre 100 = 120 _ ns | 
Address access time taa _ 100 _ 120 ns 
Chip selection to output valid tco1 _ 100 ; — 120 ns 
tco2 _ 100 _ 120 ns 
Output enable to output valid | toe _ 80 = 100 ns 
Chip selection to output in low-Z t24 15 _ 15 — ns 1,2,3 
tL22 15 _ 15 _ ns 1,2,3 
Output enable to output in low-Z tovz | 10 — 10 — ns 1,2,3 
Chip deselection to output in high-Z  ty2; 0 — 40 0 50 ns 1, 2, 3 
trizo 0 40 0 50 ns 1,2,3 
Output disable to output in high-Z ss tonyz 0 40 0 — 50 ns 1,2,3 
Output hold from address change —_ toy 15 —_ 15 _ ns 1,2,3 
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HM62W8128 Series 


Read Timing Waveform “4 


Address - Address Valid = 





tAA 


ANNU TTT 


tHz1 


to : 
a6 


Notes: 1. tz and toyz are defined as the time at which the outputs achieve the open circuit conditions 


and are not referred to output voltage levels. 
2. At any given temperature and voltage condition, tz max is less than t_z min both for a given 


device and from device to device. 
3. This parameter is sampled and not 100% tested. 
4. WE is high for read cycle. 
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HM62W8128 Series 

















Write Cycle 
HM62W8128-10 HM62W8128-12 
Parameter Symbol Min Max Min Max Unit Notes 
Write cycle time two 100 — 120 _ ns 
Chip selection to end of write tow 90 — 110 — ns 
Address setup time tas 0 — 0 = ns 
Address valid to end of write taw 90 _ 110 _ ns 
Write pulse width twp 80 = 100 —_ ns 
Write recovery time twr 0 _— 0 — ns 
0 = 0 — ns 1 
Write-to output in high-Z twHz 0 40 0 50 ns 10 
Data to write time overlap tow 50 = 60 — ns 
Write hold from write time ton 0 = 0 — ns 
Output active from end of write tow 10 — 10 _ ns 10 
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~HM62W8128 Series 


Write Timing Waveform (1) (OE Clock) 


twe | 


| 

: 
x Ti | 
= SON, TTT 
cs2 Ly | - 
: A 
ae — High Impedance 


: {Xen XXKRKKRR 
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HM62W8128 Series 
Write Timing Waveform (2) (OE Low Fixed) 


Address Address Valid 


= SOM, TITEL 
= DWNT NNYANIAANNY 


High Impedance 
+ _ Data Valid 
| 





Notes: 1. Avwrite occures during the overlap of a low CST, a high CS2, and a low WE. Awrite begins at 
the latest transition among CST going low, CS2 going high, and WE going low. A write ends at 
the earliest transition among CST going high, CS2 going low, and WE going high. twp is 
measured from the beginning of write to the end of write. 

2. tow is measured from the later of CST going low or CS2 going high to the end of write. 

tas is measured from the address valid to the beginning of write. 

4. twp is measured from the earliest of CST or WE going high or CS2 going low to the end of 

write cycle. 

5. During this period, I/O pins are in the output state; therefore, the input signals of the opposite 

phase to the outputs must not be applied. 

6. If CST goes low simultaneously with WE going low or after WE going low, the outputs remain in 

a high impedance state. 

Dout is the same phase of the latest written data in this write cycle. 

Dout is the read data of next address. 

lf CST is low and CS2 high during this period, I/O pins are in the output state. Therefore, the 

input signals of the opposite phase to the outputs must not be applied to them. 

10: This parameter is sampled and not 100% tested. 

11. This value is measured from CS2 going low to the end of write cycle. 


wo 





eS 
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HM62W8128 Series 


Low Vcc Data Retention Characteristics (Ta = 0 to +70°C) 
This characteristics is guaranteed only for L-, L-L, and L-SL version. 











Parameter Symbol Min Typ Max Unit Test conditions Notes 
Voc for data retention Von 20 — — VV CST2Vo¢o-0.2V, 
CS2 2 Voc -0.2 V or 
OVsCS2<02V 
VinzO0V 
Data retention current lccoR — 1 50° pA Voc =3.0 V, Vin 2 OV Lversion 


OST 2 V6 -0.2 V, 
— 1 30° pA CS2>2 Vee -0.2 Vor L-Lversion 


OVsCS2s02V0 ———— 
— 1 153 pA L-SLversion 
Chip deselect to data retention time tcpr 0 — — ns_ See retention waveform 


Operation recovery time tr 5 —- — ms 


Low Vcc Data Retention Timing Waveform (1) (CSI Controlled) 


CS2 <0.2V 





Notes: 1. 20 pA max at Ta = 0 to 40°C (Lversion). 
2. 6 pA max at Ta = 0 to 40°C (L-Lversion). 
3. 3 pA max at Ta = 0 to 40°C (L-SLversion). 
4, CS2 controls address butter, WE butfer, CST butter, OE butfer, and Din buffer. if CS2 controls 
data retention mode, Vin levels (address, WE, OE, C57, I/O) can be in the high impedance state. 
If CS1 controls data retention mode, CS2 must be CS2 > Voc — 0.2 Vor0V < CS2<0.2V. The 


other input levels (address, WE, OE, I/O) can be in the high impedance state. 
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HM62V8128 Series 


131072-Word x 8-Bit High Speed CMOS Static RAM 


Description 


The Hitachi HM62V8128 is a CMOS static 
RAM organized 128 kword X 8 bit. It realizes 
higher density, higher performance and low 
power consumption by employing 0.8 wm Hi- 
CMOS process technology. 

It offers low power standby power dissipation; 
therefore, it is suitable for battery back-up sys- 
tems. The device, packaged in a 525-mil SOP 
(460-mil body SOP) or a 600-mil plastic DIP, or a 
8 < 20 mm TSOP with thickness of 1.2 mm, is 
available for high density mounting. TSOP pack- 
age is suitable for cards, and reverse type TSOP is 
also provided. 


Features 


¢ High Speed 
Fast access time: 120/150 ns (max) 
¢ Low power 
Active: 18 mW (typ) 
Standby: 3 wW (typ) (L-/L-L/L-SL version) 
e Single 3 V supply 
¢ Completely static memory 
No clock or timing strobe required 
e Equal access and cycle times 
¢ Common data input and output 
Three state output 
e All inputs and outputs CMOS compatible. 
¢ Capability of battery back up operation 
(L-/L-L/L-SL version) 
2 chip selection for battery back up 


Note: Product Preview: This document contains information on a product under development. 


Product Preview 


Ordering Information 


Type No. 
HM62V8128P-12 
HM62V8128P-15 
HM62V8128LP-12 
HM62V8128LP-15 
HM62V8128LP-12SL 
HM62V8128LP-15SL 
HM62V8128FP-12 
HM62V8128FP-15 
HM62V8128LFP-12 
HM62V8128LFP-15 
HM62V8128LFP-12SL 
HM62V8128LFP-15SL 
HM62V8128T-12 
HM62V8128T-15 
HM62V8128LT-12 
HM62V8128LT-15 
HM62V8128LT-12L 


HM62V8128LT-15L 


Access 
time 


120 ns 


150 ns 


120 ns 


150 ns 


120 ns 


150 ns 


q 20 ns 


150 ns 
120 ns 
150 ns 
120 ns 
150 ns 
120 ns 
150 ns 
120 ns 
150 ns 
120 ns 


150 ns 


Hitachi reserves the right to change or discontinue the product without notice. 
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Package 


600-mil 32-pin 
plastic DIP 
(DP-32) 


525-mil 32-pin 
plastic SOP 
(FP-32D) 


8mm x 20mm 
32-pin TSOP 
(normal type) 
(TFP-32D) 


9-111 





HM62V8128 Series 


Ordering Information (cont) 


Type No. Access time Package 





HM62V8128R-12 120ns 


HM62V8128R-15 150ns 





HM62V8128LR-12 120 ns 8mm X 20mm 





32-pin TSOP 
HM62V8128LR—15 150 ns (reverse type) 
—_———__________————____ (TFP-32DR) 


HM62V8128LR-12L 120ns 


HM62V8128LR-15L 150ns 


Pin Arrangement 


HM62V8128P/FP Series HM62V8128T Series 


O 


(9 @O~I MD oO Js GP —~ 


(Top View) 


HM62V8128R Series 


8 
ed 
‘ 
S) 
5 
4 
3 
2 
i 


(Top View) 


(Top View) 
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HM62V8128 Series 


Pin Description 


Pin name Function Pin name Function 

AO — A16 Address WE Write enable 

1/00 - /O7 Input/output OE Output enable 

CST Chip select 1 NC No connection 

CS2 Chip select 2 Voc Power supply 
Vss Ground 


Block Diagram 


A13 ae VCE 


A15 
A6 
A7 


——OVss 


Al2 Memory Matrix 
A14 512 x 2,048 


Ai6 
AS 
A4 







Column I/O 
Column Decoder 





Input 
Data 
Control 
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HM62V8128 Series 


Function Table 


TS1 CS2 OE WE Mode Vcc current 1/0 pin Ref. cycle 

H Xx X X Standby Isp. Ispi High-Z _ 

X L X X Standby Isp. Isp1 High-Z —_ 

L H H H Output disable loc High-Z _ 

L H L H Read loc Dout Read cycle 

L H H L Write loc Din Write cycle (1) 
L H L L Write loc Din Write cycle (2) 





Note: 1. X:HorL 


Absolute Maximum Ratings 


Item . Symbol Value Unit 
Supply voltage relative to Vss Voc -0.5 to+5.5 V 
Voltave on any pin relative to Vcg Vr -0.5''to Veo+0.3  V 
Power dissipation Pr 1.0 W 
Operating temperature Topr | 0 to + 70 °C 
Storage temperature Tstg ~—55 to + 125 °C 
Storage tremperature under bias Thoias —10 to 85 °C 





Notes: 1. —1.2 V for pulse half-width < 30 ns 


Recommended DC Operating Conditions (Ta = 0 to +70°C) 














Parameter Symbol Min Typ Max Unit 

Supply voltage | Voc 2.7 3.0 3.3 V 
Vss 0 0 0 V 

Input vorage Vin 2.3 — Voct0.3 V 
Vit -0.3°! — 0.4 V 


Note: 1.-1.2 V for pulse half-width < 30 ns 
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HM62V8128 Series 
DC Characteristics (Ta = 0 to +70°C, Vcc = 3 V 10%, Vss = 0 V) 


Parameter Symbol Min Typ’! Max Unit Test conditions Notes 
Input leakage current | _ — 1 pA Vin = Vss to Voc 
Output leakage current [lol _ — 1 pA CST = Vix or CS2 = Vir or 
OE = Ving or WE = Vit» 
Vivo = Vss to Veco 
Operating power supply Io¢ _ 5 10 mA CST = Vi, CS2 = Vin, 
current: DC Others = VinVit 
Ivo = OmA 
Operating power supply Iccy — 15 20 mA Min cycle, duty = 100%, 
current CSi = Vi, CS2 = Vin, 
Others = Vipy/Vi_ 
lio =OmA 
loco — 6 10 mA Cycle time = 1 ps, duty = 100%, 


vo = 0 mA, Csi < 0.2 V, 
CS2 > Vcec - 0.2 V 
Vin = Voc - 0.2 V, Vip ¢ 0.2 V 





Standby power supply = Isg _— 0.5 2 mA CST = Vin, CS2 = Vin 
current: DC or CS2 = Vit 
Standby power supply Iga; — 0.01 1 mA OVseVinseVcc 
current (1): DC a 8ST 2 Ve - 0.2 V, 
_ 1 60 uA CS22Vceco-0.2 Vor L-version 
——— SOON E0852 < 02 V 
— 1 40 uA L-L version 
— 1 20 uA L-SL version 
Output voltage Voi _ — 0.1 V lop = 100 pA 
VoH 2.6 = = V lon = -~—100 pA 


Note: 1. Typical values are at Voc = 3.0 V, Ta = +25°C and specified loading. 


Capacitance (Ta = 25°C, f = 1.0 MHz)"! 





Parameter Symbol! Min Typ Max Unit Test conditions 
Input capacitance Cin — — 8 pF Vin=OV 
Input/output capacitance Cio _ —_ 10 pF Vigo =O0V 


Note: 1. This parameter is sampled and not 100% tested. 
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HM62V8128 Series 
AC Characteristics (Ta = 0 to +70°C, Vcc = 3 V + 10%, unless otherwise noted.) 


Test Conditions 

¢ Input pulse levels: 0.4 V to 2.4 V 

¢ Input rise and fall times: 5 ns 

¢ Input and output timing reference levels: 1.5 V 

¢ Output load: | 
HM62V8128-12 1 TTL Gate and C, (50 pF) 


HM62V8128-15 1 TTL Gate and C; (100 pF) 





(Including scope & jig) 
Read Cycle 
HM62V8128-12 HM62V8128—-15 
Parameter Symbol Min Max Min Max Unit Notes 
Read cycle time tro 1200 — 150 — ns 
Address access time tAA — 120 | _ 150 ns 
Chip selection to output valid tcor — 120 — 150 os 
tco2 = 120 — 150 ns 
Output enable to output valid tog _ 90 _ 100 ns 
Chip selection to output in low-Z tiz1 1S = 200 — ns 1,2,3 
ti 72 15 = 20 = ns 1,2,3 
Output enable to output in low-Z toLz 10 _ 10 — ns —s--'1,2,3 
Chip deselection to output in high-Z ty 0 50 0 60 ns 1,2,3 
thiz0 0 50 0 60 ns 1,2,3 
Output disable to output in high-Z toHz 0 50 0 60 ns 1.2, 9 
Output hold from address change ton 15 a 20 _ ns 2:3 
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HM62V8128 Series 


Read Timing Waveform “4 


Address Address Valid 


: 
| 
| 


TOM, | TT 
| 


tHz2 


| 





Notes: 1. tz and toyz are defined as the time at which the outputs achieve the open circuit conditions 
and are not referred to output voltage levels. 
2. At any given temperature and voltage condition, t,7 max is less than t_z min both for a given 
device and from device to device. 
3. This parameter is sampled and not 100% tested. 
4. WE is high for read cycle. 
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HM62V8128 Series 


Write Cycle 

HM62V8128-12 HM62V8128-15 
Parameter Symbol Min Max Min Max Unit Notes 
Write cycle time two 12000 — 150 — ns 

Chip selection to end of write tow 10 — 140 — ns 

Address setup time tas 0 — 0 -- ns 
Address valid to end of write taw 110 — 140 — ns 
Write pulse width twp 1000 — 130 — ns 
Write recovery time twr 0 _ 0 — ns 

0 — 0 = ns 11 
Write to output in high-Z twHz 0 50 0 60 ns 10 
Data to write time overlap tow 60 — 80 — ns 
Write hold from write time tou 0 — 0 — ns 
Output active from end of write tow 15 _ 20 —_ ns 10 
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HM62V8128 Series 
Write Timing Waveform (1) (OE Clock) 


twe 


Address | Address Valid 


i 


LTA F \A 
fe 


NNUANANNN, ZA TITHTL 


= 
EN 
~ TA\\y WITT 


touz > 
High Impedance 





XXKX 
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GOES 





HM62V8128 Series 





Write Timing Waveform (2) (OE Low Fixed) 


twe 





Address Address Valid 


CS1 


CS2 


Dout 


Din 


Notes: 1. 


ad 


fas 
8 


9. 


10. 


11. 





tow {OH : 
ie 
High Impedance 
———== Data Valid } 


A write occures during the overlap of a low CST, a high CS2, and a low WE. A write begins at 
the latest transition among C357 going low, CS2 going high, and WE going low. A write ends at 
the earliest transition among CST going high, CS2 going low, and.-WE going high. twp is 
measured from the beginning of write to the end of write. 

tcw is measured from the later of CST going low or CS2 going high to the end of write. 

tas is measured from the address valid to the beginning of write. 

twp is measured from the earliest of CST or WE going high or CS2 going low to the end of 
write cycle. 

During this period, I/O pins are in the output state; therefore, the input signals of the opposite 
phase to the outputs must not be applied. | 

If CST goes low simultaneously with WE going low or after WE going low, the outputs remain in 
a high impedance state. 

Dout is the same phase of the latest written data in this write cycle. 

Dout is the read data of next address. 

If SST is low and CS2 high during this period, I/O pins are in the output state. Therefore, the 
input signals of the opposite phase to the outputs must not be applied to them. 

This parameter is sampled and not 100% tested. | 

This value is measured from CS2 going low to the end of write cycie. : 
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HM62V8128 Series 


Low Vcc Data Retention Characteristics (Ta = 0 to +70°C) 
This characteristics is guaranteed only for L-, L-L, and L-SL version. 











Parameter Symbol Min Typ Max Unit Test conditions Notes 
Voc for data retention Vor 20 — — V CST2Voc-0.2V, 
CS2 2 Voc -0.2 V or 
0V<CS2<0.2V 
Vin>0V 
Data retention current lecoR — 1 50° pA Voc =3.0 V, Vin2 OV Lversion 
UST 2 Ve 0.2, 
—- 1 30° pA CS2>2Vcoc-0.2 Vor L-Lversion 
COV OS2502V0° 
— 1 153 pA L-SLversion 
Chip deselect to data retention time tcpr 0 — —  ns_ See retention waveform 
Operation recovery time tp 5 —_ — ms 





Low Vcc Data Retention Timing Waveform (1) (CSI Controlled) 


Data retention mode 





CS2 <0.2V 





Notes: 1. 20 pA max at Ta = 0 to 40°C (Lversion). 
2. 6 pA max at Ta = 0 to 40°C (L-Lversion). 
3. 3 pA max at Ta = 0 to 40°C (L-SLversion). 
4. CS2 controls address buffer, WE buffer, CST buffer, OE buffer, and Din buffer. If CS2 controls 
data retention mode, Vin levels (address, WE, OE, C57, I/O) can be in the high impedance state. 
lf CST controls data retention mode, CS2 must be CS2 > Vee - 0.2 Vor0 V< CS2<¢0.2 V. The 


other input levels (address, WE, OE, I/O) can be in the high impedance state. 
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HM62W9128 Series ———_____ Preliminary 


131072-Word x 9-Bit High Speed CMOS Static RAM 


Description | Ordering Information 
The Hitachi HM62W9128 is a CMOS static Access 
RAM organized 128 kword X 9 bit. It realizes Type No. time Package 


higher density, higher performance and low 
power consumption by employing 0.8 wm Hi- — 
CMOS process technology. 

It offers low power standby power dissipation; 
therefore, it is suitable for battery back-up sys- 
tems. The device, packaged in a 525-mil SOP 
(460-mil body SOP) or a 600-mil plastic DIP, or a 
8 X 20 mm TSOP with thickness of 1.2 mm, is 
available for high density mounting. TSOP pack- 
age is suitable for cards. 


HM62W9128LFP-10  100ns 
HM62W9128LFP-12 120ns 
HM62W9128LFP-10L 100ns °29-mil 32-pin 
oe Cplastio SOP 
HM62W9128LFP-12L 120ns  (FP-32D) 
HM62W9128LFP-10SL 100 ns 


HM62W9128LFP-12SL 120ns 


Features 
HM62W9128LT-10 100 ns 
¢ High Speed 2 
Fast access time: 100 ns/120 ns (max) HM62W91 28LT-12 120 ns 
¢ Low power ao —————_—« BMIM_ X 2ZOMM 
Active: 33 mW (typ) HM62W9128LT-10L 100ns = 32-pin TSOP 
¢ -/L-L/L- (normal type) 
‘ ek aaa ae HM62W9128LT-12L 120ns - (TFP-32D) 
* Completely static memory HM62W9128LT-10SL 100 ns 
No clock or timing strobe required 
¢ Equal access and cycle times HM62W9128LT-12SL  120ns 


¢ Common data input and output 
Three state output 
¢ All inputs and outputs CMOS compatible. 
¢ Capability of battery back up operation 
(L-/L-L/L-SL version) 
2 chip selection for battery back up 


HITACHI 
9-122 Hitachi America, Ltd. » Hitachi Plaza * 2000 Sierra Point Pkwy. ¢ Brisbane, CA 94005-1819 © (415) 589-8300 


HM62W9128 Series 


Pin Arrangement 





HM62W9128FP Series HM62W9128T Series 





O 


OONMNMNAWN — 


Top view 


Top view 


Pin Description 








Pin name Function 

AO —-Ai6 Address 

1/00 — 1/08 Input/output 
CST Chip select 1 
CS2 Chip select 2 
WE Write enable 
OE Output enable 
NC No connection 
Vec Power supply 
Vss Ground 
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HM62W9128 Series 


Block Diagram 


(MSB) = A113 
A16 
AS 
A6 
A7 Memory Matrix 
A8. $12 x 2,304 
AIS 
A4 


(LSB) A3 


Column /O 
. Column Decoder 


Input 
Data 
Control | 


Function Table 
TST CS2 OE WE 
H xX xX 


X L X 


rm 
ae 
a i 
med 


Note: 1. X: Hort 


9-124 


Read/Write Control 


Mode 
Standby 
Standby 
Output disable 
Read 

Write 


Write 


Se5] . a 


Voc current 1/0 pin 
Isp. Isp High-Z 
Iss. Isa High-Z 
loc High-Z 
lec Dout 
loc Din 
lec Din 
HITACHI 





Ref. cycle 


Read cycle 
Write cycle (1) 


Write cycle (2) 
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HM62W9128 Series 


Absolute Maximum Ratings 


Item Symbol Value Unit 
Supply voltage relative to Vos Voc -0.5 to+ 5.5 V 
Voltage on any pin relative to Vsg Vr ~0.5°! to Vog+0.3 “2 V 
Power dissipation Pr 1.0 W 
Operating temperature Topr 0 to + 70 °C 
Storage temperature Tstg ~55 to+ 125 °C 
Storage temperature under bias Thias -10 to 85 °C 


Notes: 1. -1.2 V for pulse half-width < 30 ns 
2. Maximum voltage is 5.5V. 


Recommended DC Operating Conditions (Ta = 0 to +70°C) 


Parameter Symbol Min Typ Max Unit 

Supply voltage Voc 3.0 3.3 3.6 V 
Vss 0 0 ) Vv 

Input voltage Vin 2.2 —_ Vect0.3 V 
Vit ~0.3 1 — 0.4 V 


Note: 1.—1.2 V for pulse half-width < 30 ns 
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HM62W9128 Series 
DC Characteristics (Ta = 0 to +70°C, Vcc = 3.3 V £ 0.3 V, Vsg = 0 V) 




















Parameter Symbol Min Typ’! Max Unit Test conditions Notes 
Input leakage current eal —_ — 1 WA Vin=Vss to Voc 
Output leakage current {Io —- — 1 pA CST = Vip or CS2 = Vy or 
OE = Ving or WE = Vit. 
Vu = Vss to Veg 
Operating power supply Icc _— 6 10 mA CSi=Vy, CS2= Vip, 
current: DC | Others = Vin/Vit 
lwo = OMA 
Operating power supply Ico 4 — 20 30 mA Mincycle, duty = 100%, 
current CST = Vy, CS2 = Ving, 
Others = Vinnie 
ivo=OmA 
loc2 — 10 15 mA Cycle time = 1 ps, duty = 100%, 


Ivo =OmA, CST < 0.2 V, 
CS2 2 Voc -0.2 V 
Vin = Veo - 0.2 V, Vip < 0.2 V 








Standby power supply —Isg — 05 2 mA (1) CST = Vix, CS2 = Viy 

current: DC - (2) CS2 = Vy 

Standby power supply — Iggy _ 1.2 80 HA (1)0VseVin<eVoco — L-version 

current (1): OC COST Vcc - 0.2 V, ——— 
_- 1.2 60 yA CS22Vcc-0.2 V_ L-L version 
—_————— ee (2)0V e Vin VCO OC 
— 1.2 40 pA CST >Vecg-0.2V_ L-SLversion 


0V<CS2<0.2V 
(3)0VeVin< Voc 


OV<CS2<0.2V 
Output voltage VoL — — 0.1 V lo = 100 pA 
Vou 2.9 — —_— V lOH = -100 yA 


Note: 1. Typical values are at Voc = 3.3 V, Ta = +25°C and specified loading. 


Capacitance (Ta = 25°C, f = 1.0 MHz)"! 


Parameter Symbol Min Typ Max Unit Test conditions 
Input capacitance Cin — — 8 pF Vin=OV 
input/output capacitance Cii9 — — 10 pF Vii9 = OV 


Note: 1. This parameter is sampled and not 100% tested. 
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HM62W9128 Series 
AC Characteristics (Ta = 0 to +70°C, Vcc = 3.3 V + 0.3 V, unless otherwise noted.) 


Test Conditions 

« Input pulse levels: 0.4 V to 2.4 V 

¢ Input rise and fall times: 5 ns 

¢ Input and output uming reference levels: 1.5 V 
« Output load: 1 TTL Gate and Cy (50 pF) 


(Including scope & jig) 

















Read Cycle 
HM62W9128-10 HM62W9128-12 

Parameter Symbol Min Max Min Max Unit Notes 
Read cycle time tro 100 _ 120 — ns 
Address access time tAA _ 100 — 120 ns 
Chip selection to output valid tco1 — 100 — 120 ns 

tco2 _ 1000 — 120 ns 
Output enable to output valid tog _ 80 — 100 ns 
Chip selection to output in low-Z tLz1 15 — 15 — ns 2 

ti ze 15 = 15 es ns 2 
Output enable to output in low-Z toLz 10 — 10 — ns 2 
Chip deselection to output in high-Z tz 4 0 40 0 50 ns 1,2 

tH22 0 40 0 50 ns 1,2 
Output disable to output in high-Z tonz 0 40 0 50 ns 12 
Output hold from address change ton 10 — 10 — ns 
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HM62W9128 Series 


Read Timing Waveform *3 


CS2 





4 


=« QO | TET 


| 
| toe | tonz | 
| 





Dout 





Notes: 1. tz and toyz are defined as the time at which the outputs achieve the open circuit conditions 


and are not referenced to output voitage levels. 
2. This parameter is sampled and not 100% tested. 
3. WE is high for read cycle. 
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Write Cycle 


HM62W9128 Series 


HM62W9128-10 HM62W9128-12 





Parameter Symbol Min Max Min Max Unit Notes 
Write cycle time twe 100 — 120 — ns 

Chip selection to end of write tow 90 _— 10 — ns 
Address setup time tas 0 _ 0 ae ns 
Address valid to end of write taw 90 _ 10 0 — ns 

Write pulse width twp 80 — 100 — ns 

Write recovery time twrR 0 — 0 ae ns 

Write to output in high-Z twHz 0 40 0 50 ns 10 
Data to write time overlap tow 50 — 60 — ns 

Write hold from write time toy 0 — 0 — ns 

Output active from end of write tow 10 — 10 cad ns 10 


Write Timing Waveform (1) (OE Clock) 


Address 


bp ATLL 


tas eae 


toHz’) | 


: 


AUINIANAN TTL 


twe ' 


SANNY ATT 


| | 
| High Impedance | 
Dia | 


tow | ton , 


| 


Xv XKKKKKKK 
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H1M62W9128 Series 


Write Timing Waveform (2) (OE Low Fixed) 


Notes: 








| ; two ) 
| : 
tow @ | twa” 


Dout 


Din 


1. 


Oy 


oN 


10. 








AAMAS 





| | ! 
tow tOH ; 
High Impedance | — WAAVVVN A/V) 
Cvaid DOP PDIKK 





A write occurs during the overlap of a low CST, a high CS2, and a low WE. A write begins at 
the latest transition among CS7 going low, CS2 going high, and WE going low. A write ends at 
the earliest transition among CST going high, CS2 going low, and WE going high. twp is 
measured from the beginning of write to the end of write. 

In the write cycle with OE low fixed, twp must satisfy the following equation to avoid a problem 
of data bus contention. twp > tpw min + twy7 max 

tcw is measured from the later of CST going low or CS2 going high to the end of write. 

tas is measured from the address valid to the beginning of write. 

twr is measured from the earliest of CST or WE going high or CS2 going tow to the end of 
write cycle. 

During this period, I/O pins are in the output state; therefore, the input signals of the opposite 
phase to the outputs must not be applied. 

If CST goes low simultaneously with WE going low or after WE going low, the outputs remain in 
a high impedance state. 

Dout is the same phase of the latest written data in this write cycle. 

Dout is the read data of next address. 

If CST is low and CS2 high during this period, I/O pins are in the output state. Therefore, the 
input signals of the opposite phase to the outputs must not be applied to them. 

This parameter is sampled and not 100% tested. 
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HM62W9128 Series 


Low Vcc Data Retention Characteristics (Ta = 0 to +70°C) 
This characteristics is guaranteed only for L-, L-L, and L-SL version. 

















Parameter Symbol Min Typ Max Unit Test conditions Notes 
Vcc for data retention Vor 20 — 36 V_ (1) C512 Voc -0.2 V, 
Vin > OV 
or 
(2)0V < CS2 <0.2 V, 
Vin>O0V 
Data retention current lcconR — 1 60° pA Voc =3.0V, Lversion 
a Veco eine OV 
— 1 402 pA (1) CST 2Vee-0.2 V, L-Lversion 
CUMS 2 VG --0.2 Vr 
— 1 203 pA (2)0V<CS2<0.2V_ L-SLversion 
Chip deselect to data retention time tcpr 0 — — ns See retention waveform 
Operation recovery time tr 5 —- -— ms 





Low Vcc Data Retention Timing Waveform (1) (CST Controlled) 


Data retention mode 





Low Vcc Data Retention Timing Waveform (2) (CS2 Controlled) 


tcor , Data retention mode tr 


CS2 <0.2V 





Notes: 1. 25 pA max at Ta = 0 to 40°C (Lversion). 
2. 8 pA max at Ta = 0 to 40°C (L-Lversion). 
3. 5 pA max at Ta = 0 to 40°C (L-SLversion). | 
4. CS2 controls address buffer, WE buffer, CS7 buffer, OE buffer, and Din buffer. If CS2 controls 
data retention mode, Vin levels (address, WE, OE, C51, I/O) can be in the high impedance state. 
lf CST controls data retention mode, CS2 must be CS2 > Voc - 0.2 Vor0V <CS2 <0.2V. The 


other input levels (address, WE, OE, I/O) can be in the high impedance state. 
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HM62V9128 Series ——#_____Prreliminary 


131072-Word x 9-Bit High Speed CMOS Static RAM 


Description Ordering Information 
p £ 

The Hitachi HM62V9128 is a CMOS static Access 
RAM organized 128 kword X 9 bit. It realizes Type No. time Package 
higher density, higher performance and low 
power consumption by employing 0.8 wm Hi- HM62V9128LP-15 150 ns 600-mil 32-pin 
CMOS process technology. : plastic DIP 

It offers low power standby power dissipation; nae eer feet (DP-32) 


therefore, it is suitable for battery back-up sys- 
tems. The device, packaged in a 525-mil SOP 
(460-mil body SOP) or a 600-mil plastic DIP, or a 

8 X 20 mm TSOP with thickness of 1.2 mm, is — FMO2VOT28LFP-15 150s 30_bin 


available for high density mounting. TSOP pack- lastic SOP 
age is suitable for cards. MBENSTEOEER ip; aethile EP-320) 


HM62V9128LFP-15SL 150 ns 


HM62V9128LP-15SL 150 ns 


Features eS 
HM62V9128LT-15 150ns  gmm x 20mm 
+ High Speed —________—__—_—— 32-pin TSOP 
Fast access time: 150 ns (max) HM62V9128LT-15L 150NS (normal type) 
¢ Low power Rr ee ee oe) 
Active: 30 mW (typ) HM62V9128LT-15SL 150 ns 
Standby: 3 y.W (typ) (L-/L-L/L-SL version) 
¢ Single 3 V supply 
¢ Completely static memory 
No clock or timing strobe required 
¢ Equal access and cycle times 
¢ Common data input and output 
Three state output 
¢ All inputs and outputs CMOS compatible. 
¢ Capability of battery back up operation 
(L-/L-L/L-SL version) 
2 chip selection for battery back up 
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HM62V9128 Series 


Pin Arrangement 


HM62V9128P/FP Series HM62V9128T Series 


O 


1 
2 
3 
4 
5 
6 
7 
8 
9 
1 
1 
1 
1 
1 
1 
1 


AMA WI—O 


Top view 


Top view 





Pin Description 





Pin name Function 

AO - Al6 Address 

1/00 — 1/08 Input/output 

CST Chip select 1 

CS2 Chip select 2 : 
WE Write enable 

OE Output enable 

NC No connection 

Voc Power supply 

Vss Ground 
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HM62V9128 Series 


Block Diagram 


A13 Oo 
Al6. 0 
AS c 
AG o 
A7 © 
AB © 
A15 ¢ 


A3 o 


vOoe 


1/08 


Function Table 


CST CS2 OE WE 


H X 
X L. 
L H 
L H 
L H 
L H 


Note: 1. 


x X 
X X 
H H 
L H 
H L 
L L 
X:Horl 


Read/Write Control 


Mode Vec current 
Standby Isp. Isai 
Standby ica: Iga 


Output disable Icc 


Read loc 

_ Write lec 

Write loc 
HITACHI 


Memory Matix 
512 x 2,304 





VO pin 
High-Z 
High-Z 
High-Z 
Dout 
Din 


Din 






——oOVecc 





Ref. cycle 


Read cycle 
Write cycle (1) 


Write cycle (2) 
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HM62V9128 Series 


Absolute Maximum Ratings 


item Symbol Value Unit 
Supply voltage relative to Vgg Voc ~0.5 to + 5.5 V 
Voltage on any pin relative to Vsg Vr ~0.5°1 to Voo+0.3 V 
Power dissipation Pr 1.0 Ww 
Operating temperature Topr 0 to + 70 °C 
Storage temperature Tstg —55 to + 125 °C 
Storage temperature under bias Thias ~10 to 85 °C 


Notes: 1. -1.2 V for pulse half-width < 30 ns 
2. Maximum voitage is 5.5V. 


Recommended DC Operating Conditions (Ta = 0 to +70°C) 


Parameter Symbol Min Typ | Max Unit 

Supply voltage Voc 2.7 3.0 3.3 V 
Vss 0 ) 0 V 

Input voltage Vin 2.3 — Vect0.3 V 
Vit | -0.3°! — 0.4 V 


Note: 1.-—1.2 V for pulse half-width < 30 ns 
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HM62V9128 Series | = 


DC Characteristics (Ta = 0 to +70°C, Vcc = 3 V £10%, Vsg = 0 V) 


Parameter Symbol Min Typ’! Max Unit Test conditions Notes 
Input leakage current eal — — 1 uA Vin = Vss to Voc 
Output leakage current = [ILol — — 1 HA = CST = Viz, or CS2 = Vy, or 


OE oz Ving or WE = Vit 
Vio = Vs to Vec 


Operating power supply Icc (Read) — 1 5 mA CST =Vy, CS2 = Vin, 
current: DC — SCO threes = ViVi 
Operating power supply Ico, _ 15 30 mA Min cycle, duty = 100%, 
current CST = Vit, CS2 = Vin, 
Others = Vinnie 
lcc2 (Read) — 3 5 mA Cycle time = 1 ps, duty = 100%, 
ly = O mA, CST < 0.2 V, 
(Write) — 10 15 mA CS22Vcc-0.2 V 
Vin 2 Voc — 0.2 V, Vip < 0.2 V 
Standby power supply = Isg — 05 2 MA (1) CST = Viz, CS2 = Ving 
current: DC (2) CS2= Vi 
Standby power supply = Is; — 0.01 1 mA (1)0V<Vin< Vcc, 
current (1): DC ———__-__——— CST > Voc - 0.2 V, 
as 1 70 yA CS22 Vcc -0.2 V_ L-version 
(2) 0 V<eVings Voc 
—— 1 50 yA 0OV<CS2<0.2V_ L-L version 
— 1 30 HA L-SLversion 
Output voltage VoL — — 0.1 V lo, = 100 pA 
Vou 2.6 — — V lon = —100 pA 


Note: 1. Typical values are at Voc = 3.0 V, Ta = +25°C and specified loading. 


Capacitance (Ta = 25°C, f = 1.0 MHz)*! 


Parameter Symbol Min Typ Max Unit Test conditions 
Input capacitance Cin — — 8 pF Vin=0V 
input/output capacitance Cio — — 10 pF Vii9 = OV 


Note: 1. This parameter is sampled and not 100% tested. 


HITACHI 
5-136 Hitachi America, Ltd. « Hitachi Plaza * 2000 Sierra Point Pkwy. ¢ Brisbane, CA 94005-1819 * (415) 589-8300 


HM62V9128 Series 
AC Characteristics (Ta = 0 to +70°C, Vcc = 3 V + 10%, unless otherwise noted.) 


Test Conditions 

* Input pulse levels: 0.4 V to 2.4 V 

¢ Input rise and fall times: 5 ns 

¢ Input and output timing reference levels: 1.5 V 
¢ Output load: 1 TTL Gate and C; (100 pF) 


























(Including scope & jig) 
Read Cycle 
HM62V9128-15 
Parameter Symbol Min Max Unit Notes 
Read cycle time tac 150 Se ns 
Address access time taa _ | ; 50 ns 
Chip selection to output valid too; _ 150 ns 
tco2 —_— 150 | ns 
Output enable to output valid toe _ 100 ns 
Chip selection to output in low-Z tiz1 | 20 a : ns 2 
tiz2 20 2 | ns 2 
Output enable to output in low-Z toLz 10 aol ns 2 
Chip deselection to output in high-Z tyz4 0 60 ns 1,2 
re ee 
Output disable to output in high-Z tonz 0 60 ns 1,2 
Output hold from address change ton 20 _ ns 
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HM62V9128 Series 


Read Timing Waveform *3 


Address 


\AAAAN ALALLLLLL LL 


tco1 


tHz1 


Se ReaeaEcaead 
LLL sa Mena 





RNS: al LITT 


toHz 


——— oe 





Notes: 1. tz and toyz are defined as the time at which the outputs achieve the open circuit conditions 


and are not referenced to output voltage levels. 
2. This parameter is sampled and not 100% tested. 
3. WE is high for read cycle. 
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HM62V9128 Series 











Write Cycle 
HM62V91 28-15 
Parameter Symbol! Min Max Unit Notes 
Write cycle time two 150 — ns 
Chip selection to end of write tow 140 — ns 
Address setup time tas 0 a ns 
Address valid to end of write taw 140 — ns 
Write pulse width twp 130 — ns 
Write recovery time twr 0 — ns 
0 = ns 1 
Write to output in high-Z twuz 0 60 ns 10 
Data to write time overlap tow 80 aa ns 
Write hold from write time tow 0 _ ns 
Output active from end of write tow 20 — ns 10 
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HM62V9128 Series —™—~—CSC‘C!™ 


Write Timing Waveform (1) (OE Clock) 


aco AA 


NNNANNNNNS Ge 2/4 (0//U1 0 
ie aaa er 


[LETTE SNNNNANANANT 
SaEEANNS: TTT 


._tonz$ 


ANAT AGATA UAER High Impedance 
SLLLAL LL | 


OK we YER 
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HM62V9128 Series 
Write Timing Waveform (2) (OE Low Fixed) | 


seo Fee 
NTT ES 


ma 


NN AN NN NA 
LIPASP SST ISSA STIS 


tow 


High Impedance NARA AY, 
— ap ay 





Notes: 1. Awrite occures during the overlap of alow C5T, a high CS2, and a low WE. A write begins at 
the latest transition among CST going low, CS2 going high, and WE going low. A write ends at 
the earliest transition among CST going high, CS2 going low, and WE going high. twp is 
measured from the beginning of write to the end of write. 

2. tcw is measured from the later of CST going low or CS2 going high to the end of write. 

3. tas is measured from the address valid to the beginning of write. 

4. twp is measured from the earliest of CST or WE going high or CS2 going low to the end of 
write cycle. 

5. During this period, I/O pins are in the output state; therefore, the input signals of the opposite 

~ phase to the outputs must not be applied. 

6. Sf CST goes low simultaneously with WE going low or after WE going low, the outputs remain in 

a high impedance state. 

Dout is the same phase of the latest written data in this write cycle. 

Dout is the read data of next address. 

If CST is low and CS2 high during this period, I/O pins are in the output state. Therefore, the 

input signals of the opposite phase to the outputs must not be applied to them. 

10. This parameter is sampled and not 100% tested. 

11. This value is measured from CS2 going low to the end of write cycle. 





ee 
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HM62V9128 Series 


Low Vcc Data Retention Characteristics (Ta = 0 to +70°C) 
This characteristics is guaranteed only for L-, L-L, and L-SL version. 


Parameter Symbol Min Typ Max Unit Test conditions Notes 


Vac for data retention Vor 20 — — V_ (1) CST 2 Voc -0.2 V, 
Vin > OV 
or 
(2)0 V < CS2 <0.2V, 
Vin>OV 





Data retention current lccoR — 1 60° pA Voc =3.0V, Lversion 
a Voc eine OV ——_—_—— 
— 1 402 pA (1) CST 2Vec-0.2 V, L-Lversion 
on TS2 2 Voc -0.2 V or 

— 1 203 pA (2)0V<CS2<0.2V_ L-SkLversion 








Chip deselect tc data retention time tcpR 0° — = ns See retention waveform 
Operation recovery time tr 5 - — ms 


Low Vcc Data Retention Timing Waveform (1) (CSI Controlled) 


Data retention mode 


Data retention mode 


CS2 <0.2 V 





Notes: 1. 25 pA max at Ta = 0 to 40°C (Lversion). 
2. 8 yA max at Ta = 0 to 40°C (L-Lversion). 
3. 5 yA max at Ta = 0 to 40°C (L-SLversion). 
4, CS2 controls address buffer, WE buffer, CST buffer, OE buffer, and Din buffer. If CS2 controls 
data retention mode, Vin levels (address, WE, OE, C57, I/O) can be in the high impedance state. 
lf CST controls data retention mode, CS2 must be CS2 > Voc - 0.2 Vor 0 V-< CS2 <0.2V. The 


other input levels (address, WE, OE, I/O) can be in the high impedance state. 
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SECTION 6 


PSEUDO STATIC RAMs 


e 5.0 V Supply 
¢ 3.0V&3.3 V Supply 


HITACHI 





6-2 


HITACHI 
Hitachi America, Ltd. ¢ Hitachi Plaza * 2000 Sierra Point Pkwy. « Brisbane, CA 94005-1819 ¢ (415) 589-8300 


HM65256B Series 


32,768-word x 8-bit High Speed Psuedo Static RAM 


Features 


Single 5 V (+10%) 

Access time 

— CE access time: 100/120/150/200 ns 

— Address access time: 50/60/75/100 ns 

(in static column mode) 

Cycle time 

— Random read/write cycle time: 
160/190/235/310 ns 

— Static column mode cycle time: 
55/65/80/105 ns 

Low power: 175 mW typ. active 

All inputs and outputs TTL compatible 

Static column mode capability 

Non-multiplexed address 

256 refresh cycles (4 ms) 

Refresh functions 

— Address refresh 

— Automatic refresh 

— Self refresh 


Ordering Information 


Access 
Type No. time Package 
HM65256BP-10 100 ns  600-mil 28-pin 
CC S«&#*ptastic DIP 
HM65256BP-12 120 ns P “DP-28) 


HM65256BP-15 150 ns 
HM65256BP-20 200 ns 
HM65256BLP-10 100 ns 
HM65256BLP-12 120 ns 
HM65256BLP-15 150 ns 
HM65256BLP-20 200 ns 


HM65256BSP-10 100ns 300-mil 28-pin 


plastic DIP 


HM65256BSP-15 150 ns 
HM65256BSP-20 200 ns 


5.0 V Supply 








Access 
Type No. time Package 
HM65256BLSP-10 100ns 300-mil 28-pin 


plastic DIP 
HM65256BLSP-12 120ns (DP-28N) 


HM65256BLSP-15 150 ns 
HM65256BLSP-20 200ns 
HM65256BFP-10T 100ns  28-pin plastic 
HM65256BFP-12T  120ns ae 
HM65256BFP-15T 150ns 
HM65256BFP-20T 200ns 
HM65256BLFP-10T 100 ns 
HM65256BLFP-12T 120ns 
HM65256BLFP-15T 150 ns 


HM65256BLFP-20T 200 ns 


Pin Arrangement 


(Top view) 
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HM65256B Series — 


















Block Diagram 
AQC 
\ matrix 
(256 x 128) x 8 
A7° 
VO1°e Column /O 
Column decoder 
[YY — ff 
CE Co ae 
OE © Read write control 
WE © 
Truth Table 
CE OE WE VO Pin Mode 
L L H Low Z Read 
L x | L High Z Write 
L H H High Z — 
H L x High Z Refresh 
H H x High Z Standby 
HITACHI 
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HM65256B Series 


Absolute Maximum Ratings 





Parameter Symbol Rating Unit 
Terminal voltage with respect to Vss Vr —1.0 to +7.0 V 
Power dissipation Pr 1.0 W 
Operating temperature Topr 0 to +70 °C 
Storage temperature Tstg —55 to +125 °C 
Storage temperature under bias Tbias —10 to +85 °C 





Recommended DC Operating Conditions (Ta = 0 to +70°C) 


Parameter Symbol Min Typ Max Unit 

Supply voltage Voc 4.5 5.0 5.5 V 
Vss 0 0 0 V 

Input voltage Vin 2.2 — 6.0 V 
Vit 0.5" — 0.8 V 


Note: V,_ min = -3.0 V for pulse width < 10 ns. 
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HM65256B Series 
DC Characteristics (Ta = 0 to +70°C, Voc = 5 V £ 10%) 
HM65256B HM65256BL 


Parameter ' Symbol Min Typ Max Min Typ Max Unit Test conditions 


Operating power loci — 35 6 — 35 65 mA Ily=0mMAtcyc = min 
supply current | 
Standby power Isp4 — 1 2 — 1 2 mA CE=Vy, OE =Vy,, Vinz0v 


supply current 


Ispe —- — — — 0.05 0.1 mA CE>Vo6c-0.2V, 
OE > Vec- 0.2, Vin=0 
Operating power loce — 1 2 — 06 1 mA CE=Vy, OE =Vi,, Vinz0V 
SUDDIY CUITen in scl. SSS SSS SS 
refresh mode loe3 —- — — — 50 100 pA CE2Vec-0.2V, 
OE < 0.2 V, Vin > OV 
Input leakage current |, -10 — 10 -10 — 10 UA Vee =5.5 V, Vin = Vs to Voc 
Output leakage current Io -10 — 10 -10 — 10 pA OE=Viy Vio = Vs to Voc 
Output voltage Voi —- — 04 — — 04 Vo Igq.=2.1mA 
Wie SBM dees ee a ee Ge OW: - AA 
Capacitance 
Parameter Symbol Typ Max Unit Test conditions 
Input capacitance Cin — 5 pF Vin=O0V 
input/output capacitance Cyo — 7 pF Vi0o =O V 


Note: These parameters are sampled and not 100% tested. 
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HM65256B Series 
AC Characteristics (Ta = 0 to +70°C, Vcc = 5 V £ 10%) 





AC Test Conditions: 
¢ Input pulse levels: 2.4 V, 0.4 V ¢ Reference level: Voy = 2.0 V 
¢ Input rise and fall times: 5 ns VoL = 0.8 V 
¢ Timing measurement level: 2.2 V, 0.8 V ¢ Output load: | TTL and 100 pF 
(including scope and jig) 

HM65256B-10 HM65256B-12 HM65256B-15 HM65256B-20 
Parameter Symbol Min Max Min Max Min Max Min Max Unit 
Random read or write cycle time trc 140 — 199 — 235 — 310 — ons 
Static column mode read or write cycle tasc 5 — 65 — 80 — 105 — ns 
Chip enable access time tcEA — 100 — 120 — 150 — 200 ns 
Address access time taa — 50 —- 60 — 75 — £4100 ns 
Output enable access time toEA — 40 — 50 — 60 — 7 = ons 
Chip disable to output in high Z tonz — 2 — 2 — 30 — 35 ons 
Chip enable to output in low Z teLz 30 —- 30 — 35 — 40 — os 
Output enable to output in low Z toLz 10 — 10 — 10 — 10 — ns 
Output disable to output in high Z — toyz — 2 — 2 — 30 — 35 = ons 
Chip enable pulse width tce 100ns4ms 120ns4ms 150 ns 4ms 200ns4ms 
Chip enable precharge time tp 50 — 60 — 75 — 100 — ons 
Address set-up time tas 0 —- oOo — 0 — O -— AS 
Row address hold time traH 20 —- 20 — 2 — 30 — ons 
Column address hold time toaH 100 — 120 — 150 — 200 — ons 
Read command set-up time tacs 0 — 0 — 0 — 0 — ons 
Read command hold time trou 0 — 0 — 0 — 0 — ns 
Output enable hold time toHc 0 — 0 — 9Q — oO — ns 
Output enable to chip enable delay time tocp 0 — 0 — 0 — oO — ns 
Output hold time from column address = toy 5 — 5 — 5 — 10 — ns 
Write command pulse width twe 2 —- 2 — 30 —- 35 — = ns 
Chip enable to end of write tow 100 — 120 — 150 — 200 — ons 
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HM65256B Series 
AC Characteristics (Ta = 0 to +70°C, Vcc = 5 V t 10%) (cont) 


HM65256B-10 HM65256B-12 HM65256B-15 HM65256B-20 


Parameter Symbol Min Max Min Max Min Max Min Max Unit 
Column address set-up time tasw 0 — oO — 0 — oO — ons 
Column address hold time after write tanw 0 — 0 — 0 — oO — ns 
Data valid to end of write tow 20 — 20 — 28 — 30 — ons 
Data in hold time for write tou 0 oO —- OF -—- O — _AS 
Output active from end of write tow 5 — § — § —— 5 ns 
Write to output in high Z twuz —- 2 — 2 — 30 — 35 os 
Transition time (rise and fall) tr 3 50 3 50 3 50 3 50 ns 
Refresh command delay time tRep 50 —- 60 — 75 — 100 — os 
Refresh precharge time tep 30 —- 30 — 30 — 30 — ons 
Refresh command pulse width for _teap 80 1000080 1000080 1000080 10000ns 
automatic refresh 

Automatic refresh cycle time tec 140 — 190 — 235 — 310 —. ns 
Refresh command pulse width for _— teas 10000— + =+10000— 10000— 10000— #£=os 
self refresh . 

Refresh reset time for self refresh _—_ ters 140 — 190 — 235 — 310 — ons 
Refresh period trer — 4 Ss 4 — 4 — 4 ns 





Notes: 1. toyz, toyz, and twyz are defined as the time at which the output achieves the open circuit 
conditions. | 

2. toiz, torz and tow are sampled under the condition of t; = 5 ns, and not 100% tested. 

3. -A write occurs during the overlap of a low CE and low WE. 

4. If CE goes low simultaneously with WE going low or after WE going low, the outputs remain in 
high impedance state. 

5. Ifinput signals of opposite phase to the outputs are applied in a write cycle, OE or WE must 
disable output buffers prior to applying data to the device and data inputs must be floating prior 
to OE or WE turning on output buffers. 

6. Viy (min.) and V;, (max.) are reference levels for measuring timing of input signals. Also, 
transition times are measured between Vj, and Vj,. 

7. An initial pause of 100 ps is required after power-up followed by a minimum of 8 initialization 
cycles. 

8. At the end of self refresh, refresh reset time (ters) is required to reset the internal self refresh 
operation of the RAM. During ters, CE and OE must be kept high. If auto refresh follows self 
refresh, low transition of OE at the beginning of auto refresh must not occur during ters period. 
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HM65256B Series 
Timing Waveforms | 


Read Cycle (1) (CE controlled) 


ROA DOKL KKK KX XXX KAXKX 


peaber a XXX 


tacos — 


[fs 


“pn feanhint 
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HM65256B Series 


Read Cycle (2) (OE controlled) 


“AD-AT XX gt) XXX KXAN XXXX 
Address y, 


i 


= ms 
aL YTTTTTZ 
a BS 


LOHZ | tcHz 


© XX 7 Valid jARRARE: 
/\/\/\ data out LIT TTT # 
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HM65256B Series 
Write Cycle (1) (OE Clock) 


CE 


AO-A7 


os 2 Coo 
= KOEI XXX XR RHHRKRY 


/\ 


per i 


ee re 


INIT Wil 
a, a —— 


/\/\ Ps [\/\/M\IVIN\P-5 
\L\L 5 \LVAV/ V/V) 


tcHz 
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HM65256B Series 
Write Cycle (2) (OE fixed low) 





tac 
tce tp | 
_ | 
CE 
J 
es KEE KAREXMEXNEKREXHON IRONY 
tas ; 


0, i cc I 00,0 
= WOR TT 
a rar eee | : 


ee 
Din | | [\[\~ W/V 


AVM 


toLz twuz 


<> 
Dout 


= 
mi 
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HM65256B Series 
Static Column Mode Read Cycle 


grin 6 » aim ce KKK ARXAAAAAADR AAA 


tCAH trsc tasc 
Q——$ —_____—__—_ > |< —__—___-_____ > 


as-ais X) — Ke [ieee XX 


esff tRcoH 


= 4 2 
~ / en 


x ete Or) HS 


Valid Valid Valid 
data out data out data out 
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HM65256B Series 
Static Column Mode Write Cycle | 


trac 


: : ne i 
hone Fe 


AO-A7 
” gh = 
aia XX Prt oseapiesecarweaeta fo KX 


A8—-Ai4 


° WM 7 a a 7 
TTT SVAN 
A ee 


tow | twHz 
<i 


tbH 


toiz 
/\I\IAZVEF I\I\IV\INS 
WAVAVAVAS VALVAVA\F 





Automatic Refresh Cycle 
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HM658128A Series 


131072-word x 8-bit High Speed CMOS Pseudo Static RAM 


The Hitachi HM658128A is a pseudo-static RAM 
organized as 131,072-word x 8-bit. HM658128A 
realizes low power consumption and high speed 
access time by employing 1.3 um CMOS process 
technology. 

The HM658128A supports 3 refresh functions: 
address refresh, auto refresh and self refresh. Low 
power version dissipates only 0.5 mW (typ) in self 
refresh mode and retains the data with battery. Self 
refresh mode is guaranteed only for L-version and 
LL-version. 

The HM658128A is pin-compatible with 1-Mbit 
static RAM. 


Features 


e Single 5 V (10%) 
¢ High speed 
— Access time 
CE Access time: 80/100/120 ns 
— Cycle time 
Random read/ 
Write cycle time : 130/160/190 ns 
e Low power: 300 mW typ (active) 
0.5 mW (standby) 
e All inputs and outputs TTL compatible 
¢ Non multiplexed address 
e 512 refresh cycles (8 ms) 
¢ Refresh functions 
Address refresh 
Automatic refresh 
Self refresh (Only for L-version and LL-version) 


Ordering Information 


Type No. Access time Package 
HM658128ADP-8 80ns 600-mil 32-pin 
HM658128ADP-10 100 ns plastic DIP 


HM658128ADP-12 120 ns (DP-32) 


HM658128ALP-8 80ns 
HM658128ALP-10 100ns 
HM658128ALP-12 120ns 


HM658128ALP-8L 80ns 
HM658128ALP-10L 100 ns 
HM658128ALP-12L 120 ns 


HM658128ADFP-8 80ns 32-pin plastic 


HM658128ADFP-10 100 ns SOP (FP-32D) 
HM658128ADFP-12 120 ns 


HM658128ALFP-8 80ns 
HM658128ALFP-10 100 ns 
HM658128ALFP-12 120 ns 


HM658128ALFP-8L 80 ns 
HM658128ALFP-10L100 ns 
HM658128ALFP-12L120 ns 


HM658128ALT-8 80 ns 8 mm x 20 mm 


HM658128ALT-10 100ns 32-pin plastic 
HM658128ALT-12 120ns TSOP 
(TF P-32D) 


HM658128ALT-8L 80ns 
HM658128ALT-10L 100 ns 
HM658128ALT-12L 120 ns 


HM658128ADT-8  80ns 
HM658128ADT-10 100ns 
HM658128ADT-12 120ns 


HM658128ADR-8 80ns 8mm x 20 mm 


HM658128ADR-10 100 ns 32-pin plastic 
HM658128ADR-12 120ns TSOP 
——________—_—_— reverse type 
HM658128ALR-8 80ns (TFP-32DR) 


HM658128ALR-10 100 ns 
HM658128ALR-12 120 ns 


HM658128ALR-8L 80ns 
HM658128ALR-10L 100 ns 
HM658128ALR-12L 120 ns 
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HM658128A Series 
Pin Arrangement 


HM658128AP/AFP Series 


1 
2 
3 
4 
5 
6 
7 
8 
9 





(Top View) 


HM658128AT Series 


= 

mi 

Pa 
©OONOONA WD 





(Top View) 
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HM658128A Series 


Pin Arrangement (cont) 





HM658128AR Series 


9 
8 
7 
6 
5 
4 
3 
2 
1 


(Top View) 





Pin Description 





Symbol Pin name 

AO —A16 Address inputs 
00 — /O7 Data input/output 
RFSH | Refresh 

CE Chip enable 

OE Output enable 
WE Write enable 

CS Chip select 

Voc Power supply 
Vss Ground 
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HM658128A Series 
Block Diagram 


Memory matrix 
(512 x 256) x 8 





Truth Table 

CE CS atCEgoinglow RFSH OE WE VO pin Mode 

L H X L H Low-Z Read 

L H X X L High-Z Write 

L H X H H High-Z — 

L L X X X High-Z cs Standby 
H X L X X High-Z Refresh’! 

H X H X X High-Z Standby 


Note: 1. Self refresh is guaranteed only for L-version and LL-version. 
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Absolute Maximum Ratings 


Parameter Symbol 
Terminal voltage with respect to Vss Vr 
Power dissipation Pr 
Operating temperature Topr 
Storage temperature Tstg 
Storage temperature under bias Tbias 


HM658128A Series 


Rating 
—1.0 to +7.0 
1.0 

0 to +70 
—55 to +125 


—10 to +85 


Recommended DC Operating Conditions (Ta = 0 to +70°C) 


Parameter Symbol Min Typ 
Supply voltage Voc 4.5 5.0 
Vss 0 0 
Input voltage Vin 2.2 — 
Vit ~ 0.571 — 
Note: 1. Vy, min =—-3.0 V for pulse width < 10 ns. 
HITACHI 


Max 


5.5 


6.0 


0.8 


Unit 


°C 
°C 


°C 
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~HM658128A Series 
DC Characteristics (Ta = 0 to +70°C, Voc = 5 V + 10%) 





Parameter Symbol Min Typ Max Unit Test condition 

Operating power loci —_ 60 85 mA lwo =O mA 

supply current tcyc = min. 

Standby power IsBi — 1 2 mA CE = Vij 

supply current RFSH = Vip, Vin20V 

Standby power Ispo — 1007 =§=2007 8=pA CE 2Vcoc - 0.2 V 

supply current $$ ————  RFSH 2 Vc - 0.2 V, Vin 20 V 
_ 70°2 1002 = pA 

Operating power loce — 171,°2 -2"1,"2 mA CE = Vin 

supply current in RFSH = Vi. Vin20V 


self refresh mode 


loc3 — 100° = 200° Ss A CE 2Voc - 0.2 V 
RFSH s 0.2 V, Vin20V 
— 70°2 100° = pA 
Input leakage Ia -10 _ 10 yA Voc = 5.5 V 
current Vin = Vgs to Voc 
Output leakage lLo —10 — 10 pA OE = Vin 
current . Vio =VestoVcc 
Output voltage VoL — — 0.4 V lo. = 2.1 mA 
Von 2.4 — — V lou =—1 mA 
Notes: 1. This characteristics is guaranteed only for L-version. 
2. This characteristics is guaranteed only for LL-version. 
Capacitance (Ta = 25°C, f = 1 MHz) 
Parameter Symbol Typ Max Unit Test condition 
Input capacitance Cin — 8 pF Vin=0V 
input/output capacitance Cio — 10 pF Vio =0V 


Note: This parameter is sampled and not 100% tested. 
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HM658128A Series 


AC Characteristics (Ta = 0 to +70°C, Voc = 5 V + 10%) 


Test Conditions 


e Input pulse levels: 2.4 V, 0.4 V ¢ Reference level: Voy = 2.0 V, Voz = 0.8 V 
e Input rise and fall times: 5 ns ¢ Output load: 1 TTL and 100 pF (including scope 
¢ Timing measurement level: 2.2 V, 0.8 V and jig) 


HM658128A-8 HM658128A-10 HM658128A-12 











Parameter Symbol Min Max Min Max Min Max Unit 
Random read or write cycle time tac 130 — 160 — 199 — ns 
Random read-modify-write cycle time tawe 1909 — 220. — 260 — ns 
Chip enable access time tCEA — 80 — 100 — 120 ns 
Output enable access time toEA — 30 — 30 _ 40 ns 
Chip disable to output in high-Z tCHz 0 30 0 30 0 35 ns 
Chip enable to output in low-Z tcLz 20 — 20 _ 20 — ns 
Output disable to output in high-Z tonHz — 25 — 25 — 30 ns 
Output enable to output in low-Z toLz 0 — 0 — 0 — ns 
Chip enable pulse width tce 80ns 10us 100ns 10ps 120ns 10 ps 
Chip enable precharge time tp 40 — 50 — 60 — ns 
Address setup time tas 0 — 0 — 0 — ns 
Address hold time taH 30 — 30 — 35 — ns 
Read command setup time trcs 0 — 0 _— 0 — ns 
Read command hold time tRoH 0 _ 0 — 0 — ns 
RFSH hold time tauic «ClCd155 lO ti‘<ia HK lhl SCO 5 lh os 
Chip select setup time toss 0 — 0 _ 0 _ ns 
Chip select hold time tcsH 30 — 30 —_ 35 —_ ns 
Write command pulse width twp 30 — 30 — 35 — ns 
Chip enable to end of write tow 80 — 100 — 1200, — ns 
Data in to end of write tow 25 — 25 — 30 _ ns 
Data in hold time for write tou 0 — 0 — 0 _ ns 
HITACHI 
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HM658128A Series 
AC Characteristics (Ta = 0 to +70°C, Vcc = 5 V + 10%) (cont) 


HM658128A-8 HM658128A-10 HM658128A-12 


Symbol Min) Max Min Max Min Max _ Unit 


Parameter 

Output active from end of write tow 5 _ <) _ 5 — ns 
Write to output in high-Z twHz 25 — 25 — 30 ns 
Transition time (rise and fall) ty 3 50 3 50 3 50 ns 
Refresh command delay time tRED 40 _ 50 — 60 _— ns 
Refresh precharge time tep 40 _— 40 — 40 — ns 
Refresh command pulse width trp — 8 _ 8 — 8 [ls 
Refresh command pulse width for tFAP 80ns 8us 80ns Bus 80ns Bus 
automatic refresh 

Automatic refresh cycle time tec 130 — 160 — 199 — ns 
Refresh command pulse width for self tras 2 «8 — 8 — 8 — us 
refresh 

Refresh reset time for self refresh tars? 130 — 160 — 199 — ns 
Refresh period (512 cycles) tRer — 8 — 8 — 8 ms 
Notes: 1. toyz, toyz and twyz are defined as the time at which the output achieves the open circuit 


2: 


conditions. | 

tcHz: tcLz: tonz: toLz, twHz and tow are sampled under the condition of tr = 5 ns and not 
100% tested. 

A write occurs during the overlap of a low CE and a low WE. Write ends at the earlier of WE 
going high or CE going high. 

If the CE low transition occurs simultaneously with or latter from the WE low transition, the 
output buffers remain in high impedance state. 

In write cycle, OE or WE must disable output buffers prior to applying data to the device and at 
the end of write cycle data inputs must be floated prior to OE or WE turning on output buffers. 
Transition time ty is measured between V),, min and Vj), max. 

After power-up, pause more than 100 us and execute at least 8 initialization cycles. 

512 cycles of burst refresh or the first cycle of distributed automatic refresh must be executed 
within 15 ps after self refresh, in order to meet the refresh specification of 8 ms and 512 cycles. 
This characteristics is guaranteed only for L-version and LL-version. 

At the end of self refresh, refresh reset time (tars) is required to reset the internal self refresh 
operation of the RAM. During tars, CE and RFSH must be kept high. If auto refresh follows 
self refresh, low transition of RFSH at the beginning of auto refresh must not occur during tars 
period. 
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HM658128A Series 


Timing Waveforms 
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HM658128A Series 
Write Cycle (OE clock) 
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HM658128A Series 
Write Cycle (OE Low Fix) 
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HM658128A Series 
Read-Modify-Write Cycle 
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HM658128A Series 
Auto Refresh Cycle 


trFD tec 
tFap tep 
<+—_—_»> 


am 


CE 


tep 


ara (77/77 /TTTTT 





Self Refresh Cycle 
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HM658512 Series — 


524288-Word x 8-Bit High Speed Pseudo Static RAM 


Features Ordering Information 
Single 5 V (£10%) Type No. Access Package 
High speed HM658512LP-8 80ns «600 mil 32-pin 
— Access time HM658512LP-10 100ns _ plastic DIP 
CE access time: 80/85/100/120 ns HM658512LP-12 120 ns (DP-32) 
— Cycle time 
Random read/write cycle time: eae, arene acon 
130/160/190 ns : de 
Low power HM658512LP-12V 120 ns 
— 250 mW typ active . HM658512DP-8 80 ns 
— 350 UW typ standby (L-version) HM658512DP-10 100 ns 
— 200 LW typ standby (LV-version) HM658512DP-12 120 ns 
e All inputs and outputs TTL compatible 
¢ Package HM658512LFP-8 80 ns 32-pin plastic 
— 32-pin dual-in-line plastic package ieee ieee if ee ae 2D) 
— 32-pin SOP package HM658512LFP-12 120 ns 
— 32-pin TSOP package 
e Non multiplexed address HM658512LFP-8V 80 ns 
e 2048 refresh cycles (32 ms) HM658512LFP-85V 85ns 
¢ Refresh functions HM658512LFP-10V 100ns 
— L-version: Address refresh HM658512LFP-12V = 120 ns 
LV-version Automatic refresh HM658512DFP-8 80 
- ns 
om. So ee HM658512DFP-10  100ns 
— D-version: Address refresh HIM658512DFP-12 120 ns 
Automatic refresh 
HM658512DTT-8 80 ns 400 mil 32-pin © 
HM658512DTT-10 100 ns plastic TSOP 
HM658512DTT-12 120 ns (TTP-32D) 
HM658512LTT-8 80 ns 
HM65851 2LT T-85 85 ns 
HM658512LTT-10 100 ns 
HM658512LTT-12 120 ns 
HM658512LTT-8V 80 ns 
HM65851 2LTT-85V 85 ns 
HM658512LT T-10V 100 ns 
HM658512LTT-12V 120 ns 
HM658512DRR-8 80 ns 400 mil 32-pin 
HM658512DRR-10 100 ns plastic TSOP 
HM658512DRR-12 120 ns reverse type 
(TTP-32DR) 
HM658512LRRA-8 80 ns 
HM658512LRR-10 100ns 
HM658512LRR-12 120 ns 
HM658512LRR-8V 80 ns 
HM658512LRR-10V 100ns 
HM658512LRR-12V 120ns 
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Pin Arrangement 


HM658512P/FP Series 


Vcc 
A15 
A17 
WE 
A13 
A8 
AQ 
A11 
OE / RFSH 
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CE 
1/07 
1/06 
1/05 
1/04 
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(Top View) 


HM658512RR Series 


(Top View) 


Pin Description 


HM658512 Series 


HM658512TT Series 


Pin name Function Pin name 
AO —A18 Address WE 
VO0 — VO7 Input/output Voc 
CE Chip enable Vss 
OE/RFSH Output enable/refresh 

HITACHI 
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(Top View) 
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Power supply 
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HM658512 Series 
Block Diagram 












Memory matrix 
(2048 x 256) x 8 






Column W/O 
Column decoder 
eee! 











CEC Timing pulse generator 
OE | AFSH 


WE C 


Function Table 


CE OE/RFSH WE V/O pin Mode 

L L H Low-Z Read 

L X L High-Z Write 

L H H High-Z _ 

H L X High-Z ‘Refresh “2 
H H X High-Z Standby 





Notes: 1. X means don't care 
2. Self refresh is guaranteed only for L-version and LV-version. 
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Absolute Maximum Ratings 
Parameter 

Terminal voltage with respect to Vss 
Power dissipation 

Operating temperature 

Storage temperature 


Storage temperature under bias 


Symbol 
VT 

Pr 

Topr 
Tstg 


Tbias 


HM658512 Series 


Rating Unit 
—1.0 to +7.0 | V 
1.0 WwW 

0 to +70 °C 
—55 to +125 °C 
—10 to +85 °C 


Recommended DC Operating Conditions (Ta = 0 to +70°C) 


Parameter Symbol Min Typ Max Unit 

Supply voltage Voc 4.5 5.0 5.5 V 
Vss 0 0 0 V 

Input voltage Vin 2.4 — 6.0 V 
Vit -1.0"1 — 0.8 V 


Note: 1. Vi min =-3.0 V for pulse width 30 ns 


DC Characteristics (Ta = 0 to +70°C, Voc = 5 V 10%) 





Parameter Symbol Min Typ Max Unit Test conditions 
Operating power supply current = Ioc — j= AS mA lo =0 
tcyc = min 
Standby power supply current Isp — 2 mA CE=Vi, Vin20V 
= Vin 
Ispo — 20°' 200° pA CE2Voc-0.2 V, Vinz0V 
————————-_ OE/RFSH2> Vcc -0.2 V 
20°2 100°2 pA 
Operating power supply loce — 1712 2°12 mA CE=Viy 
current in self refresh mode OE/RFSH = Vj, Vin=0V 
loc3 — 70° 200° pA CE2Voc-0.2V 
————————-_ OE/RFSH< 0.2 V 
40°2 100° pA Vin2=0V 
Input leakage current lu -10 — 10 WA Voc =5.5V 


Vin = Vgs to Voc 





Notes: 1. This characteristics is guaranteed only for L-version. 
2. This characteristics is guaranteed only for LV-version. 
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HM658512 Series 
DC Characteristics (Ta = 0 to +70°C, Vcc = 5 V + 10%) (cont) 


Parameter Symbol Min Typ Max Unit Test conditions 
Output leakage current lLo -10 — 10 wpA  OE/RFSH=Viy 
_ Vio = Vss to Vec 

Output voltage VoL —- —- 04 V lo. = 2.1 mA 

VoH 24 — — V lon =—-1 mA 
Capacitance 
Parameter Symbol Typ Max Unit Test conditions 
Input capacitance Cin — 8 pF Vin=OV 
Input/output capacitance Cio _ 10 pF Vio = OV 


Note: 1. This parameter is sampled and not 100% tested. 


AC Characteristics (Ta = 0 to +70°C, Vcc =5 V + 10%) 


Test Conditions 


Input pulse levels: 2.4 V, 0.4 V 

Input rise and fall times: 5 ns 

Timing measurement level: 2.2 V, 0.8 V 
Reference level: Voy = 2.0 V, Voy = 0.8 V 
Output load: | TTL and 100 pF 


HM658512-8 HM658512-85 HM658512-10 HM658512-12 




















Parameter Symbol Min Max Min Max Min Max Min Max _ Unit Notes 
Random read or tRC 130 — 135 — 160 — 199 — ns 

write cycle time 

Chip enable tCEA -—- 8: — 8 — 100 — 120 ons 

access time 

Read-modify-write tRWC 180 — 199 — 220 — 260 — ns 

cycle time 

Output enable tOEA — 30 — 30 — 40 — 50 ns 

access time 

Chip disable to tCHZ 0 25 0 25 0 25 0 30 ns 1,2 


output in high-Z 
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HM658512 Series 
AC Characteristics (Ta = 0 to +70°C, Vec = 5 V + 10%) (cont) 


HM658512-8 HM658512-85 HM658512-10 HM658512-12 





Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes 
Chip enable to tCLZ 20 — 20 —_ 20 — 20 — ns 2 
output in low-Z 

Output disable to tOHZ — 25 — 25 — 25 — 30 ns 1 
output in high-Z 

Output enable to tOLZ 0 — 0 — 0 — 0 — ns 2 
output in low-Z 

Chip enable tCE 80ns 10us 85ns 10us 100ns 10uns 120ns 10ps 

pulse width 

Chip enable tp 40 — 40 —_ 50 — 60 — ns 
precharge time 

Address setup time tAsS 0 — 0 —_ 0 —_— 0 — ns 
Address hold time tAH 20 — 20 — 25 — 30 — ns 

Read command tRCS 0 —_ 0 _— 0 — 0 _— ns 
setup time 

Read command tRCH 0 _— 0 —_ 0 —_ 0 — ns 

hold time 

Write command twP 25 — 25 — 30 — 35 — ns 

pulse width 

Chip enable to tCw - 80 _— 85 —_— 100 — 120 — ns 

end of write 

Chip enable to tOCD 0 — 0 — 0 — 0 — ns 
output delay time 

Output enable tOHC 15 — 15 — 15 — 15 — ns 

hold time 

Data in to end tDW 20 — 20 —_ 25 — 30 — ns 

of write 

Data in hold time tDH 0 — 0 _ 0 — 0 —_ ns 

for write 

Output active from tOW 5 —_ 5 —_ 5 — 5 — ns 2 
end of write 

Write to output tWHZ — 20 —_ 20 — 25 — 30 ns 1 
in high-Z 

Transition time tT 3 50 3 50 3 50 3 50 ns 


(rise and fall) 
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HM658512 Series 
AC Characteristics (Ta = 0 to +70°C, Vcc = 5 V + 10%) (cont) 


HM658512-8 HM658512-85 HM658512-10 HM658512-12 





Parameter Symbol Min Max Min Max Min Max Min Max _ Unit Notes 
Refresh command _tRFD 40 — 40 — 50 — 60 — os 

delay time 

Refresh precharge tFP 40 — 40 —_— 40 — 40 — ns 

time 

Refresh command tFAP 80ns 8yus 80ns 8us 80ns 8ys 80ns 8ys 


pulse width for 
automatic refresh 





Automatic refresh _—tFC 1390 — 135 — 160 — 199 — ~ ns 
cycle time | 
Refresh command tFAS 8 a 8 —_— 8 — 8 — WS 


pulse width for 
self refresh 








Refresh reset time tRFS 600 = 600 — 600 — 600 — ns 

from self refresh 

Refresh period tREF — 32 — 32 — 32 — 32 ms 2048 
cycle 





Notes: 1. toyz, toyz and twyz are defined as the time at which the output achieves the open circuit 
condition. 

2. tcnz. tciz tonz toiz.twuz and tow, are sampled under the condition of tr = 5 ns and not 
100% tested. 

3. A write occurs during the overlap of low CE and low WE. 

4. If the CE low transition occurs simultaneously with or latter from the WE low transition, the 
output buffers remain in high impedance state. 

5. In write cycle, OE or WE must disable output buffers prior to applying data to the device and at 
the end of write cycle data inputs must be floated prior to OE or WE turning on output buffers. 

6. Transition time ty is measured between Vj, min and Vj, max. 

7. After power-up, pause for more than 100 us and execute at least 8 initialization cycles. 

8. 2048 cycles of burst refresh or the first cycle of distributed automatic refresh must be executed 
within 15us after self refresh, in order to meet the refresh specification of 32 ms and 2048 
cycles. 

9. This characteristics is slaminied only for L-version and LL-version. 

10. At the end of self refresh, refresh reset time (tars) is required to reset the internal self refresh 
operation of the RAM. During tars, CE and OE/RFSH must be kept high. If auto refresh 
follows self refresh, low transition of OE/RFSH at the beginning of auto refresh must not occur 
during tars period. 
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HM658512 Series 
Timing Waveforms 


Read Cycle 
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HM658512 Series 
Write Cycle (1) (OE High) 
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HM658512 Series 


Write Cycle (2) (OE Low) 
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HM658512 Series 
Self Refresh Cycle 





Read-Modify-Write Cycle 


6-38 





CE 
ge 
Es 
momar Vals XXX KARA AX 


tecH 


a a WS 


tocp 


(en INN'S 
Te er 
ot "1X ws bp» "A 


toEA 


Lh 
AAW 


HITACHI 
Hitachi America, Ltd. « Hitachi Plaza * 2000 Sierra Point Pkwy. ¢ Brisbane, CA 94005-1819 « (415) 589-8300 





HM658512 Series 
Low Vcc Data Retention Characteristics (Ta = 0 to +70°C) 


This characteristics is guaranteed only for LV-version. 


Parameter Symbol Min Typ Max Unit Test conditions 

Voc for data retention Vor 3.0 — 5.5 V 

Self refresh current locor — — 50 pA Vec = 3.0 V, 
CE2 Vec -—0.2V 
OE/RFSH < 0.2 
Vin20V 

— —_ 100 pA Vec = 5.5 V, 

CE2 Vec ~ 0.2 V 
OE/RFSH < 0.2 
Vin20V 

Refresh setup time tes 0 _ — ns 

Operation recovery time _ ter 5 —_ — ms 


Low Vcc Data Retention Timing Waveform 


Data retention mode 


OE/RFSH < 0.2 V 





_ Notes: 1. Rise time and fall time of power supply voltage must be smaller than 0.05 V/ms. 
Keep CE 2 Vcc — 0.2 V during data retention mode. 

Regarding tarp, tep, tras and tars, refer to AC characteristics. 

input voltage should be lower than Vcc + 1.5 V in data retention mode. 


PON 
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HM65V8512 Series 


524288-Word xX 8-Bit High Speed Pseudo Static RAM 


Description 


HM65V8512 is a pseudo-static RAM organized 
as 524,288-word X 8-bit. HM65V8512 realized 
low power consumption by employing 0.8 wm 
CMOS process technology. 

Power supply voltage if 3 V + 10% and all 
inputs and outputs are CMOS compatible. The low 
power version dissipates only 60 wW (typ) in self 
refresh mode, so it retains the data with battery. 

The HM65V8512 is pin-compatible with 4-Mbit 
static RAM and with 4-Mbits 5 V operation 
Pseudo Static RAM. 


Features 


¢ Single 3 V (+10%) 
¢ High speed 
—Access time 
CE access time: 120 ns/150 ns (max) 
—Cycle time 
Random read.write cycle time: 
190 ns/230 ns (min) 
Low power 
—75 mW typ active 
—60 .W typ standby 
All inputs and outputs CMOS compatible 
Package 
—32-pin SOP package 
—32-pin TSOP package 
Non multiplexed address 
2048 refresh cycles (32 ms) 
Refresh functions: 
—L/LV-version: Address refresh 
Automatic refresh 
Self refresh 
Address refresh 
Automatic refresh 


—~D-version: 


3.0V&3.3V_ 





Supply 


Ordering Information 


Type No. 
HM65V8512DFP-12 
HM65V8512DFP-15 
HM65V8512LFP-12 
HM65V8512LFP-15 
HM65V8512LFP-12V 
HM65V8512LFP-15V 
HM65V8512DTT-12 
HM65V8512DTT-15 
HM65V8512LTT-12 
HM65V8512LTT-15 
HM65V851 2LTTI-12V 
HM65V851 2LTT-15V 
HM65V8512DRR-12 
HM65V8512DRR-15 
HM65V8512LRR-12 
HM65V8512LRR-15 
HM65V8512LRR-12V 


HM65V8512LRR-15V 


HITACHI 
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Access 
time 


120 ns 
150 ns 
120 ns 
150 ns 
120 ns 
150 ns 
120 ns 
150 ns 
120 ns 
150 ns 
120 ns. 
150 ns. 
120 ns 
150 ns 
120 ns 
150 ns 


120 ns 


150 ns __ 


Package 


32-pin plastic 
SOP 
(FP-32D) 


8mm X 20 mm 
32-pin plastic 
TSOP 
(TTP-32D) 


8mm X 20 mm 
32-pin plastic 
TSOP 

reverse type 
(TTP-32DR) 
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HM65V8512 Series 





Pin Arrangement 


HM65V8512FP Series HM65V8512TT Series 


OMAN ON AWN -~ 


Vcc 

A15 

A17 

WE 

A13 

A8 

AS 

All 

O€ / RFSH 


O 


2 
3 
4 
5 
6 
7 
8 
9 


(Top View) (Top View) 


HM65V8512RR Series 





Pin Description 
Pin name 

AO -A18 

VOO0 - /07 

CE 

OE/RFSH 


(Top View) 





Function Pin name Function 
Address WE Write enable 
input/output Voc Power supply 
Chip enable » Vss Ground 
Output enable/refresh 

HITACHI 
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HM65V8512 Series 
Block Diagram 





Memory matrix 
(2048 x 256) x 8 


Column decoder 
a eee 
Addr 
B 


ess latch control 
a M4 


wweeaeweeanwaccewawceaveve 


Timing pulse gen. 
Read write control 


Lf 


OE/RFSH o 
WE o 





Function Table 


CE OE/RFSH WE VO pin Mode 

L L H Low-Z Read 

L x L High-Z Write 

L | H H High-Z ee 

H | L X High-Z Refresh “2 
H H x High-Z Standby 


Notes: 1. X means don't care 
2. Self refresh is guaranteed only for L-version and LV-version. 
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HM65V8512 Series 





Absolute Maximum Ratings 

















Parameter Symbol | Rating Unit 
Terminal voltage with respect to Vss Vy —0.5 to +6.0 V 
Power dissipation Py 1.0 Ww 
Operating temperature Topr 0 to +70 °C 
Storage temperature Tstg —55 to +125 °C 
Storage temperature under bias Toias ~10 to +85 °C 





Recommended DC Operating Conditions (Ta = 0 to +70°C) 





Parameter Symbol hin Typ Max Unit 

Supply voltage Voc 2.7 3.0 3.3 V 
Vss 0 0 0 V 

Input voltage Vin 2.1 — 6.0 V 
Vit ~0.5 "1 _ 0.7 V 





Note: 1. Vy min = —1.2 V for pulse width 30 ns 


DC Characteristics (Ta = 0 to +70°C, Vec = 3 V t 10%) 








Parameter Symbol Min Typ Max Unit Test conditions 
Operating power supply current Iccy — 2 40 mA Iyo#0 
tcyc = min 
Standby power supply current Isai —- — O05 mA CEaVy, Vin20V 
= Vin 
Ispe — 8 20 pA CE2Voc-02V,Vin20V 
OE/RFSH 2 Voc - 0.2 V 
Operating power supply lec2 —- — 05° mA CEsViy 
current in self refresh mode | OE/RFSH = Vi, Vin20V 
loc3 — 20°1 40° pA CE2Voc-0.2V 
OE/RFSH s 0.2 V 
Vin20V 
Input leakage current ly § — 5 pA Voo#3.3V 
| Vin = Vgsg to Voc 





Notes: 1. This characteristics is guaranteed only for L-version and LV-version. 
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HM65V8512 Series 
DC Characteristics (Ta = 0 to +70°C, Vcc = 3 V £ 10%) (cont) 

















Parameter | Symbol Min Typ Max Unit Test conditions 
Output leakage current _ lLo 5 — § pA OE/RFSH «Vij, 

Vuo = Vsg t0 Voc 
Output voltage VoL — — 0.1 Vio. Io, = 100 pA 

Von 26 — — V__— Ioy=-100 pA 

Capacitance 
Parameter Symbol Typ Max Unit Test conditions 
Input capacitance Cin — 8 pF Vin= OV 
input/output capacitance Cyo — 10 pF Vio = 0V 





Note: 1. This parameter is sampled and not 100% tested. 


AC Characteristics (Ta = 0 to +70°C, Vcc = 3 V + 10%) 
Test Conditions 


Input pulse levels: 2.4 V, 0.6 V 

Input rise and fall times: 5 ns 

Timing measurement level: 1.5 V 
Reference level: Voy = 2.1 V, Voy = 9.9 V 
Output load: 50 pF 


HM65V8512-12 HM65V8512-15 





Parameter Symbol Min Max Min Max Unit Notes 

Random read or write cycle time tac 190 — 2308 — ns 

Chip enable access time tcEA —_ 1200 — 150 ns 

Read-modify-write cycle time tawc 25006 — 2000 — ns 

Output enable access time — toEA — 60 — 80 ns 

Chip disable to output in high-Z — tepz «=i 30 «OO 30 ns 1,2 

Chip enable to output in low-Z | tcLz 20 — 20 —_ ns. 2 

Output disable to output in high-Z tonz —_ 30 . — 30 ns 1,2 

Output enable to output in low-Z toLz 0 _ 0 = ns 2 
HITACHI 
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HM65V8512 Series 
AC Characteristics (Ta = 0 to +70°C, Vcc = 3 V t 10%) (cont) 
HM65V8512-12 HM65V8512-15 























Parameter Symbol Min Max Min Max Unit Notes 

Chip enable pulse width tce 120ns 10pus 150ns 10 pus 

Chip enable precharge time tp 70 — 80 — ns 

Address setup time tas 0 — 0 — ns 

Address hold time tAH 30 _ 30 — ns 

Read command setup time tacs 0 = 0 = ns 

Read command hoid time tacH 0 _ 0 — ns 

Write command pulse width twp 35 ~— 35 — ns 

Chip enable to end of write tow 1200 — 150 — ns 

Chip enable to output enable delay time toco 0 — O — ns 

Output enable hold time | touc 15 a 15 a ns 

Data in to end of write tow 30 — 30 — ns 

Data in hold time for write tou 0 _— 0 — ns 

Output active from end of write tow 5 — 5 — ns 2 

Write to output in high-Z twHz —_— 30 _ 30 ns 1,2 

Transition time (rise and fall) tr 3 50 3 50 ns 6 

Refresh command delay time tRep 70 — 80 _ ns 

Refresh precharge time tep 40 — 40 — ns 

Refresh command pulse width for automatic trap 80ns Sys 80ns 8us 

refresh 

Automatic refresh cycle time tec 199 — 2300 — ns 

Refresh command pulse width for self refresh tras? 8 — 8 — LS 

Refresh reset time from self refresh tases? 600 _ 600 — ns 

Refresh period trer — 32 — 32 ms 2048 

cycle 

HITACHI 
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HM65V8512 Series 


Notes: 1. toyz. tonz and twz are defined as the time at which the output achieves the open circuit 
condition. 
2. tonz, toLz tonz torz:twHz and tow, are sampled under the condition of tr = 5 ns and not 

100% tested 
A write occurs during the overlap of low CE and low WE. 
If the CE low transition occurs simultaneously with or latter from the WE low transition, the 
output buffers remain in high impedance state. 
In write cycle, OE or WE must disable output buffers prior to applying data to the device and at 
the end of write cycle data inputs must be floated prior to OE or WE turning on output buffers. 
Transition time ty is measured between Vi, min and Vy max. 
After power-up, pause for more than 100 us and execute at least 8 initialization cycles. 
2048 cycles of burst refresh or the first cycie of distributed automatic refresh must be executed 

within 15yus after a refresh, in order to meet the refresh specification of 32 ms and 2048 

cycies. 

9. This characteristics is guaranteed only for L-version and LV-version. 

10. At the end of self refresh, refresh reset time (tags) is required to reset the internal self refresh 
operation of the RAM. During ta¢s, CE and OE/RFSH must be kept high. If auto refresh 
follows self refresh, low transition of OE/RFSH at the beginning of auto refresh must not occur 
during tars period. 





nad 


Sno oF 


Timing Waveforms 


Read Cycle 


Address 
AO0O-A18 


aN 
ane 
RL ALL AL LT LLL 


teHz 


tonz 


Valid data out SY 
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| HM65V8512 Series 
Write Cycle (1) (OE High) 


cay Ue 
Se x x 


KAA KAKA 


XX 
= 


OBAFSA. “| AN ANRN 


xX) OX) 
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HM65V8512 Series 
Write Cycle (2) (OE Low) 


seh TH 0X RKXXKRKK XXX KRXKERKK 


tou 


aati 


OE/ 





Automatic Refresh Cycle 
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HM65V8512 Series 
Self Refresh Cycle 


OE/RFSH 





Read-Modify-Write Cycle 


Address 
A0O-A18 
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HM65V8512 Series 
Low Vcc Data Retention Characteristics (Ta = 0 to +70°C) 
Parameter Symbol Min Typ Max Unit Test conditions 





Voc for data retention — Vor 20 #— 3.3 V 





Self refresh current lccoR 2 - 25 pA Vec = 2.0 V 
| | others 20 V 


CE 2 Voc - 0.2 V 
OE/RFSH s 0.2 V 


—_ ~ 40 pA Veco # 3.3 V 
others 20 V 
CE 2Voc -0.2 V 
OE/RFSH s 0.2 V 





Refresh to data retention time tes 0 _ —_ ns 





Operation recovery time ter 5 — _— ms 





Note: This characteristics is guaranteed only for LV-version. 


Low Vcc Data Retention Timing Waveform 


Data retention mode 


OB/RFSH $0.2 V 





Notes: 1. tp, te of power supply voltage must be smaller than 0.05 V/ms. 
2. Keep CE 2 Voc - 0.2 V during data retention mode. 
3. Regarding tars, trp. teas and tars, refer to AC characteristics. 
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HM65W8512 Series 


524,288-word X 8-bit High Speed Pseudo Static RAM 


Description 


HM65W8512 is a pseudo-static RAM orga- 
nized as 524,288-word X 8-bit. Power supply 
voltage is 3.3 V + 0.3 V. HM65W8512 utilizes 
the same die as HM65V8512, Vcc of which is 
3.0 V + 10%. Therefore, the electrical character- 
istics is same as that of HM65V8512 except men- 
tioned below. 


Features 


Single 3.3 V + 0.3 V 
¢ High speed 
—Access time 
CE access time: 120 ns/150 ns (max) 
—Cycle time 
Random read/Write cycle time: 
190 ns/230 ns (max) 
Low power 
—100 mW typ (active) 
—85 wW typ (standby) 
Package 
—32-pin SOP package 
—32-pin TSOP package 
Non multiplexed address 
2048 refresh cycles (32 ms) 
Refresh functions 
—L/LV version: Address refresh 
Automatic refresh 
Self refresh 
Address refresh 
Automatic refresh 


—D version: 


The characteristics of HM65W8512 is same as that 


of HM65V8512 except mentioned below. 


Regarding pin arrangement, function table, absolute 


maximum ratings, capacitance and AC characteris- 
tics, please refer to the pages of HM65V8512. 


Ordering Information 


Type No. 


HM65W8512DFP-12 
HM65W8512DFP-15 


HM65W8512LFP-12 
HM65W851 2LFP-15 


HM65W8512LFP-12V 
HM65W851 2LFP-15V 


HM65W8512DTT-12 
HM65W8512DTT-15 


HM65W851 2LTT-12 
HM65W851 2LTT-15 


HM65W8512LTT-12V 
HM65W8512LTT-15V 


HM65W8512DRR-12 
HM65W8512DRR-15 


HM65W8512LRR-12 
HM65W8512LRR-15 


HM65W8512LRR-12V 
HM65W8512LRR-15V 
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Access 
time 


120 ns 
150 ns 


120 ns 
150 ns 


120 ns 
150 ns 


120 ns 
150 ns 


120 ns 
150 ns 


120 ns 
150 ns 


120 ns 
150 ns 


120 ns 
150 ns 


120 ns 
150 ns 


Preliminary 


Package 


32-pin 
plastic SOP 
(FP-32D) 


8mm X 20 mm 
32-pin plastic 
TSOP 
(TTP-32D) 


8mm xX 20 mm 
32-pin plastic 
TSOP 

reverse type 
(TTP-32DR) 
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HM65W8512 Series 
Recommended DC Operating Conditions (Ta = 0 to +70°C) 








Parameter Symbol Min Typ Max Unit 

Supply voitage Voc 3.0 | 3.3 3.6 V 
Vs 0 0 0 V 

Input voltage Vie | 2.4 — 6.0 V 
Vir 0.5"! _— 0.8 V 





Note: 1. Vy min = -1.2 V for pulse width 30 ns 


DC Characteristics (Ta = 0 to +70°C, Voc = 3.3 V 0.3 V) 








Parameter Symbol Min Typ Max Unit Test conditions 
Operating power supply current Icc; _ 30 50 mA lyo = 0 
tcyc = min 
Standby power supply current Ispi a _ 1.0 mA CE = Vi, Vin 2 0V 
Isao — 15 30 pA TE2Voc-0.2V, 
Vin 2 OV . 
OE/RFSH 2 Vec -0.2V 
Operating power supply loo2 lo — 1.0°° mA CE = Vi, 
current in self refresh mode OE/RFSH = V;,, Vin20V 
loc3 _— 25°1 50°! pA CE 2 Veco -—0.2 V 
OE/RFSH < 0.2 V 
Vin 2 OV 
input leakage current la -5 — 5 A Vec 23.3 V 
Vin = Vss to Voc 
Output leakage current tho 5 — 5 pA OE/RFSH = Vi 
Vvo = Vss to Vee 
Output voltage Vou — — 0.4 V lop = 2mA 
Vou 240 — — V loy = -2 mA 


Note: 1. This characteristics is guaranteed only for L-version and LV-version. 
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HM65W8512 Series 


Low Vcc Data Retention Characteristics (Ta = 0 to +70°C) 


This characteristics is guaranteed only for LV-version. 

















Parameter Symbol Min Typ Max Unit Test conditions 

Vcc for data retention Von 2.0 _ 3.6 V 

Self refresh current lccor _ — 25 LA Voc = 2.0 V others 20 V 
CE 2 Veo ~ 0.2 V 
OB/RFSH < 0.2 V 

= = 50 pA Voc = 3.6 V others 20 V 

CE 2 Veg - 0.2 V 
OE/RFSH s 0.2 V 

Refresh to data retention time tes 0 ns 

Operation recovery time ter 5 ms 

Timing Waveform 


Regarding low Vcc data retention timing 
waveform, please refer to HM65V8512. 
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SECTION 7 


STATIC RAM MODULES 


e Medium Speed Static RAM Modules 
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HM66205L Series 


524,288-word x 8-bit High Density CMOS Static RAM Module 


The HM66205L is a high density 4-Mbit static 
RAM module which consists of 4 pieces 
HM628128LT products (TSOP type 1M static 
RAM) and a HD74ACT138FP equivalent product 
(SOP type CMOS decoder logic). 

An outline of the HM66205L is the standard 600- 
mil width 32-pin dual-in-line package. Its pin 
alrangement is completely compatible with 4-Mbit 
monolithic static RAM. 

The HM66205L offers the features of low power 
and high speed by using high speed CMOS 
devices. And, the HM66205L makes high density 
mounting possible without surface mount 
technology. 

These features make the HM66205L ideally suited 
for high density compacted memory systems. 


Features 


¢ High density 32-pin DIP 
— Mounting 4 pcs. of 1M static RAM (TSOP; 
HM628128LT) and CMOS decoder logic 
(SOP; HD74ACT138FP equivalent) 
¢ Pin compatible with 4M monolithic static RAM 
¢ High speed 
— Fast access time: 85 ns/100 ns/120 ns (max) 
Equal access and cycle time 
Completely static RAM 
— No clock or timing strobe required 
e Low power standby and low power operation 
— Standby: 40 tW (typ) 


Pin Arrangement 


{ 
2 
3 
4 
5 
6 
7 
8 
9 


oa Cr Ce Ca ce Ca ¢ 
on fF @® MO + OO 


(Top view) 


Pin Description 


Pp 
— Operation: 80 mW (typ) ene 
¢ Comon data input and output, three state outputs. AO —A18 
¢ Capable of battery backup operation 
e Directry TTL compatible: All inputs and outputs /O1 — 1/08 
‘ , cs 
Ordering Information 
Type No. Access time Package WE 
HM66205L-85 85 ns 600-mil OE 
——$$_________—_——-_ 32-pin DIP V 
HM66205L-10 100 ns CC 
HM66205L-12 120 ns Vss 
HITACHI 





Function 
Address 
Input/output 
Chip select 
Write enable 
Output enable 
Power supply 


Ground 
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HM66205L Series 


Block Diagram 


AO-A16 (0) 
A17 ©) 


*2 
vO1-/08 © aati 


WE © 
OE ©) 


Notes: 1. RAM No.1—No. 4: HM628128LT 
2. CMOS Decoder: HD74ACT138FP 


Truth Table 

Mode cs WE OE vo 
Not selected (Power down) H X X High-Z 
Read | L H | L Dout 
Write L L H Din 


L L L Din 


Note: X = Don’t care (H or L) 
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Current Ref. cycle 


Isp. Ispi 

loc Read cycle (1) — (3) 
loc Write cycle (1) 

loc Write cycle (2) 
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HM66205L Series 


Absolute Maximum Ratings 





Parameter Symbol Ratings Unit 
Voltage on any pin relative to Vos VT | | —0.5 to +7.0 V 
Power dissipation Pr | 1.0 W 
Operating temperature range Topr | 0 to +70 °C 
Storage temperature range — Tstg 55 to +125 °C 
Storage temperature range under bias Tbias | ~10 to +85 °C 





Recommended DC Operating Conditions (Ta = 0 to +70°C) 





Parameter Symbol Min Typ Max Unit 

Supply voltage Voc 4.5 | 5.0 5.5 V 
Vss 0 o 0 V 

Input voltage — Vind 2.2 _ 6.0 V 
Vit -0.3"1 — 0.8 V 





Note: 1. -3.0 V for pulse half-width < 30 ns. 
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HM66205L Series 


DC Characteristics (Vcc = 5 V + 10%, Vgg = 0 V, Ta = 0 to +70°C) 


Parameter Symbol Min Typ’! Max 
Input leakage currentent hal — — 8 
Output leakage currentent {lol — — 8 
Operating power loc — 19 46 
supply current: DC 

Average operating power = Iocy — 48 89 
supply current (1) 

Average operating power loc2 — 16 36 
supply current (2) 

Standby power Isp — 4 12 
supply current: DC 

Standby power IsBy — 8 400 
supply current (1) 

Output low voltage VoL — — 0.4 
Output high voltage VoH 2.4 — — 


Unit 
7 


A 
mA 


mA 


mA 


mA 


LA 


V 


V 


Test conditions 
Vin = Vgs to Voc 


cS = Vin» OE = Vin 
or Vio = Vgs to Voc 


CS = Vj, others Vju/Vip 
yo =O mA 


Min cycle, duty = 100% 

CS = VIL: vo =0OmA, 

others Vip /Vi. 

Cycie time = 1 us, duty = 100%, 
lo = O mA, CS < 0.2 V, 

Vin = Voc — 0.2 V, Vip $ 0.2 V 
CS = Vin 

Vin=0V 

CS = Vcc - 0.2 

lol = 2.1 MA 


lou =—1.0 mA 


Note: 1. Typical.values are at Vcc = 5.0 V, Ta = +25°C and specified loading. 


Capacitance (Ta = 25°C, f = | MHz) 


Parameter Symbol. Typ Max Unit 
Input capacitance (1) Cint — 45 pF 
Input capacitance (2) Cin2 — 45 pF 
Input/output capacitance Cio — 50 pF 


Note: 1. This parameter is sampled and not 100% tested. 


HITACHI 


Test conditions Notes 


Vin=O0V AO — A16, WE, OE 
Vin=0V  -AI17-A18, CS 
Vivo =0V 01 — 1/08 
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HM66205L Series 
AC Characteristics (Ta = 0 to +70°C, Voc = 5 V + 10%, unless otherwise noted.) 


Test Condition 
e Input pulse levels: 0.8 V to 2.4 V ¢ Output load: | TTL Gate and CL = 100 pF 
e Input rise and fall times: 5 ns (Including scope and jig) 


e Input and output timing reference level: 1.5 V 


Read Cycle 
HM66205L-85 HM66205L-10 HM66205L-12 

Parameter Symbol Min Max Min Max Min Max Unit 
Read cycle time trac 85 — 1000 — 1200 — ns 
Address access time taa _ 85 — 100 — 120 ns 
Chip select access time tacs — 85 — 100 — 120 ~=ons 
Output enable to output valid toe — 45 — s00 — 60 ns 
Chip selection to output in low-Z tcLz 10 — 10 — 10 — ns 
Output enable to output in low-Z toLz 5 — 5 — 5 _ ns 
Chip deselection to output in high-Z = toyz 0 30 0 35 0 45 ns 
Output disable to output in high-Z toHz 0 30 0 35 0 45 ns 
Output hold from address change ton 10 — 10 — 10 — ns 





Read Timing Waveform (1) *! 








Address 


tAA 


AAAS MMLLLLLLLL 
a, = 
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HM66205L Series 


Read Timing Waveform (2) *!, *2, *4 







taa 
_ ak —— 


Read Timing Waveform (3) “!. *3, *4 


tonz 


we 





Notes: WE is high for read cycle. 
Device is continuously selected, CS = Vj, . 
Address should be valid prior to or coinsident with CS transition low. 


ala 
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HM66205L Series 


Write Cycle 
HM66205L-85 HM66205L-10 HM66205L-12 

Parameter Symbol Min Max Min Max Min Max Unit 
Write cycle time twc 685 — 100 — 12000 — ns 
Chip selection to end of write tow 75 —_ 90 — 100. — ns 
Address setup time tas 0 — 0 _ 0 — ns 
Address valid to end of write taw 75 — 90 — 1000 — ns 
Write pulse width twp 65 — 75 — 85 — ns 
Write recovery twrR 5 — 5 — 10 — ns 
Write to output in high-Z twHz 0 30 0 35 0 40 ns 
Data to write time overlap tow 35 _— 40 — 45 —_ ns 
Data hold from write time too 0 — 0 — 0 = ns 
Output active from end of write tow 5 — 5 — 5 _ ns 


Write Timing Waveform (1) (OE Clock) 


Address 


twr 4 


+ 


SAA 


Dout \ \ \ \ \ \ \ \ 
LL LLLLSL/ 
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HM66205L Series 


Write Timing Waveform (2) *5 (OE Low Fixed) 


Address 


Notes: 1. 


=. 2 


SMO 


7-10 





AAMAS ALLVLLLLLL 
E acemal 


BRESSESSESaaa KIM 
TILL L ALLA SL SAL CST CTT YA 


Y nes 4 


A write occures during the overlap (typ) of a low CS and low WE. 

twr is measured from the earlier of CS or WE going high to the end of write cycle. 
During this period, I/O pins are in the output state. 

The input signals out of phase must not be applied. 


If the CS low transition occures simultaneously with the WE low transition or after the WE low 
transition, output remain in a high impedance state. 
OE is continuously low. (OE = Vj, ) 


Dout should be held in the phase of the written data during this write cycle. 

Dout is the read data of next address. 

If CS is low during this period, I/O pins are in the output state. 

The input signals which are Soe to the output level should not be applied to I/O pins. 
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HM66205L Series 


Low Vcc Data Retention Characteristics (Ta = 0 to +70°C) 





Parameter Symbol Min = Typ Max Unit Test conditions 

Vcc for data retention Vor 2.0 — — V CS = Vcc — 0.2 V, 
A17°A18 2 Vcc — 0.2 V, 
Vin2=0V 

Data retention current IlccpR 4 200 «=A Voc = 3.0 V, 
CS > Voc — 0.2 V, 
Vin20V 

Chip deselect to data retention time tcpr 0 — — ns See retention 

—— ___ waveform 

Operation recovery time tr 5 — — ms 


Low Vcc Data Retention Waveform 


Data retention mode 


CS 2 Vcc - 0.2 V 
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HM66205L Series 


Package Dimension 
| Unit: mm (inch) 


53.34 max. (2.10) 


) [53.60 max. (2.11 max.)] 





2.54 | (0.100 
min. | min.) 


Pe pe ee pee ee ees ao eet eee ees 
a eel —— mae 7 — — —_ — — eal owen — 
. — — — ao ol =_— — 






0.38 
2.54 (0.100) 1.30 (0.051) — min.| min.) 





5.84 | (0.23 
7.62 (0.30) 0.35-0.59 max. | max.) 


(0.014-0.023) 







wat eee 
CINTTIITITTITIETITITT TL 
CCCOPOOOPT ERS SOPUOSRAUS TOD EECR OREO ERT 


(0.008-0.074) °_15° 





15.24 (0.600) 
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NOTES 
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